
 

State of Rhode Island and Providence Plantations 

Water Resources Board 
Division of Planning 

One Capitol Hill, Third Floor 

Providence, RI 02908 

(401) 222-7901� FAX: (401) 222-2083 

 

 

 

Overseeing Body: RI Water Resources Board  Public Contact Information  Kenneth J. Burke, PE 

Public Body: RI Water Resources Board   

 

 

RHODE ISLAND WATER RESOURCES BOARD  

MEETING #517 

 
Friday, February 17, 2012 

9:00 AM – 11:00 AM 
 

 

RI Department of Administration 

One Capital Hill, Providence RI 

Conference Room A, 2
nd

 Floor 
 

 

1. CALL TO ORDER - Pamela Marchand, P.E., Vice Chair 

 
2. REVIEW AND APPROVAL OF MINUTES (Enclosure 2) 
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a. Review of modifications to draft Strategic Planning Initiative- Kenneth J. Burke, General 

Manager 
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ENCLOSURE 1 
 

Strategic Plan Working Document 
 

 

Dear Board Members and members of the public- 

 

The WRB held a Strategic Planning Session to discuss our draft Strategic Planning Document on 

December 5, 2011 at the Quonset Development Corporation. The WRB staff took instruction from the 

Board and subsequently has been updating this document in preparation for the continuation of our 

Strategic Planning Session. The attached updated Strategic Planning Document now includes the Board’s 

suggestions, an integration of the Statewide Planning Program’s Water 2030 document (the consolidated 

State Guide Plan Element related to water), as well as watershed and groundwater initiatives that were 

jointly developed with WRB staff and the staff from RIDEM’s Office of Water Resources. 

 

As was the case with our original draft document, the information that we will present to you on February 

17, 2012 is organized in the following manner: 

 

Core Document: 
 

The Core Document consists of information that is related to the purpose, principles, and goals of the 

Water Resources Board. The Core Document discusses relevant water resource conditions in our State, 

and a suggested Strategic Mix of Initiatives for the Board to consider. These Strategic Initiatives are 

meant to reconcile existing challenges while propelling the State forward regarding the use, development, 

conservation and protection of water resources. The Core Document concludes by suggesting the 

Integration and Implementation of the Strategic Mix of Initiatives, divided into three time frames: 

Business Plan (0-2 years), Short Range (2-10 years), and Long Range (10+ years). Please note that the 

Board members are encouraged to use hard copy of the Strategic Mix of Priority Initiatives as a guide 

during our session to take notes and comments. 

 

Appendices: 
 

The appendices relate to several sections throughout the Core Document. Of particular interest are 

Appendix D (Water Supply and Demand Estimating) and Appendices G through I (capital projects). This 

information is supplemental to the Core Document. 

 

If you have any questions or concerns regarding this document or the attachments, please contact me at 

your earliest possible convenience. I look forward to another robust and engaging discussion next week. 

 

Sincerely, 

 
Kenneth J. Burke, P.E. 

General Manager 

(401) 222-4890 

ken.burke@wrb.ri.gov 

 



November 29, 2011 
Updated February 10, 2012 

Rhode Island Water Resources Board 
2011 Strategic Planning Session 
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Introduction: An Overview of the Dynamic Strategic Planning Process

The RI Water Resources Board (WRB) has the responsibility to “regulate the proper 
development, protection, conservation and use of the water resources of the state”. This 
obligation can be met through one of WRB’s fundamental responsibilities: to develop and 
administer long and short range strategic plans1.

For decades the WRB administered components of what many consider our strategic plans. 
Although our progress has been deliberate and measurable with programs such as the Emergency 
Interconnection Program, Source Water Protection Program, Supplemental Water Studies, Water 
Use and Availability Studies, and annual data collection; the WRB has not fully articulated a 
long and short range strategic plan that can be shared with our communities, water suppliers, and 
other stakeholders. This dynamic strategic planning process will weave together the WRB’s 
history of water supply programs, scientific research, and water resource use statistics into a 
platform for to discuss our strategic planning initiatives.

This strategic planning session is innovative, comprehensive, and accommodates the articulated 
goals of our partners. The State's water resources and infrastructure are distinct and quantifiable, 
enabling us to start a planning process with a wealth of information to guide us. WRB staff has 
compiled this information in this document to provide our partners with a common level of 
knowledge so that options and alternatives for water resource management can assist our 
consideration and prioritization of innovative strategic initiatives.

Throughout the process of developing strategic planning options for the WRB, staff focused on 
meeting the following tests2:

Innovation:   Alter the rules of the organization  
Prioritization:  Force major changes to be made  
Optimization:   Align resources 
Value Creation:  Create distinct identity  
Consistency:   Demonstrate consistent thinking and actions
Evolution:   Allow for continuous inquiry and learning  

The strategic plan includes a mix of projects, policies and programs organized in immediate (2 
year), short range (2-10 year), and long range (over 10 years) time frames. The strategic plan will 
be put into action through an Implementation Plan after the Board discusses, modifies, and 
adopts it. The WRB will track and update the implementation of individual programs and 
projects through our monthly meetings and annual Business Plan and budget processes. The 
WRB’s articulated short and long range plans will become our template for the future use of the 
water resources of the State for staff, municipalities, and the general public. 

1 RIGL 46-15-22 Transfer of powers and duties to the water resources board 
http://www.rilin.state.ri.us/Statutes/TITLE46/46-15/46-15-22.HTM
2 New Commons Dynamic Strategic Planning Practices, Robert J. Leaver 
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Purpose            

“It shall be the duty of the Water Resources Board to regulate the 
proper development, protection, conservation and use of the water 

resources of the State”3

This simple statement from our legislative declaration broadly defines the purpose of the WRB. 
It is comprehensive and uses action statements that compel staff to implement the core principles 
of the Board members on behalf of the public. So why is it so important for the WRB to go 
through this strategic planning process? Our State manages water resources through silos of 
Federal, State and local programs. Despite individual best efforts to coordinate, water resources 
management occurs through issuance of individual permits, construction and maintenance of 
individual water supply facilities, operations of various businesses operations, and efforts of 
grassroots organizations to protect and restore our environment. Although our stakeholders 
achieve individual success in their use of water resources, in the absence of a formally articulated 
strategic plan that integrates all our stakeholders’ goals, the State (and the WRB) has not 
achieved the same level of success. 

This WRB strategic planning session is by definition broader than our individual stakeholders 
programs and interests. The strength of our strategic planning comes from the acknowledgment 
of the broad responsibility of the Board (our purpose), while simultaneously considering 
individual stakeholder purposes and needs. Why does the WRB need to perform this work? 
Simply because the “development, protection, conservation and use” of water resources 
transcends political and physical boundaries, and integrated strategic planning will ensure a 
sustainable use of our water resources for future generations. The WRB must strive to 
accommodate the goals of our stakeholders that align with our purpose, and develop solutions 
that guide the “development, protection, conservation, and use of the water resources of the 
State”. This statutory mandate is restated for emphasis because of the actionable descriptions 
regarding the regulation of the State's water resources – water must continue to be actively used 
and managed in addition to being protected and conserved.

3 RIGL 46-15-1 Legislative Declaration http://www.rilin.state.ri.us/Statutes/TITLE46/46-15/46-15-1.HTM
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Core Principles           

The articulation of Core Principles emphasizes why each member of the WRB and our partners 
care passionately about water resources. These Core Principles shape our opinions, motivate our 
actions, and can bind us together on issues that are controversial and at times divisive. The Core 
Principles that we identified are derived from the various mission statements, core values, and 
other declarative statements of our partners and will guide our decision making throughout the 
strategic planning process (Core Principle themes are color coded for emphasis): 

“….water supply management, protection, development, and use must be fully 
integrated…..and implemented under a process which emphasizes efficiency of use and 
management, minimization of waste, protection of existing supplies, demand 
management, drought management, conservation, and all other techniques to ensure that 
our water resources serve the people of Rhode Island for the longest time, in the most 
efficient use, and in an environmentally sound manner”4

“…Our goals include clean, safe and affordable water; prevention of health threatening 
pollution; creation of environmentally safe jobs and businesses; and empowerment of 
people to make democracy work”5

“….promote efficiency and conservation to ensure an environmentally sound level of 
stream flow and adequate water for priority uses such as economic development”6

“… new major source(s) of supply must be constructed to provide backup capacity for 
the Scituate Reservoir and its related treatment and transmission components.  In 
addition, the new source(s) must be able to provide sufficient additional capacity to 
ensure a healthy economy for the benefit of the citizens of Rhode Island.”7

“We believe that legislation and regulations favorable to all sectors of agriculture should 
be aggressively developed in cooperation with allied groups possessing common goals.”8

“Our mission is to create jobs, help companies expand and develop their workforce, and 
identify opportunities to bring new companies into our state.”9

“In order to retain and encourage the expansion of our present industries, and to attract 
new industries, and to promote the proper growth and desirable economic growth of the 
entire state, and to sustain the viability of water resource-dependent natural systems, 
agriculture, and recreation, state government must play an active role in fostering and 
guiding the management of water resources”10

4 RIGL 46-15-1 Legislative Declaration http://www.rilin.state.ri.us/Statutes/TITLE46/46-15/46-15-1.HTM
5 Clean Water Action - Mission Statement http://www.cleanwateraction.org/about/
6 Coalition for Water Security – Initiative Statement http://www.coalitionforwatersecurity.org/about.html
7 RI Water Works Association –Water Supply Position Statement http://www.riwwa.net/Position06FinalDraft.pdf
8 Rhode Island Farm Bureau – Farm Bureau Beliefs http://rifb.org/farmbureaubeliefs.html
9 RI Economic Development Corporation – Mission Statement http://www.riedc.com/about/mission-and-strategy
10 RIGL 46-15-1 Legislative Declaration http://www.rilin.state.ri.us/Statutes/TITLE46/46-15/46-15-1.HTM
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“The Rhode Island Water Resources Board, as an independent water supply agency, is 
vital to the success of this legislation and will provide necessary balance in working 
toward the sustainability of Rhode Island's water resources”11

“State agencies need to become advocates for positive solutions by removing 
overlapping and burdensome planning and regulatory requirements”12

“...a state’s quality of life and environmental health are pivotal in attracting, keeping and 
growing business. A healthy business climate and a healthy environment are therefore 
part of the overall economic system.”13

“…to focus public attention on natural resource problems, to provide leadership when 
action on natural resource problems is necessary, and to take other actions to foster 
better management of the natural environment for the benefit of humans and all other 
life.”14

A review of these published Core Principles from our partners resulted in the following themes: 

- Water is integral to the current and future economic prosperity of the State. 

- WRB and our partners must take action to create and regulate policy and programs. 

- Water resource management requires environmentally sustainable use for success. 

- WRB must actively support the responsible use of water resources. 

Several of these Core Principles transcend individual stakeholder programs and remind us that 
we often have more in common than not. These principles will guide our development and 
review of the Strategic Mix of Priority Initiatives. 

11 RIGL 46-15.8-2 Legislative Findings http://www.rilin.state.ri.us/Statutes/TITLE46/46-15.8/46-15.8-2.HTM
12 RIGL 46-15.8-5 Duties of state agencies http://www.rilin.state.ri.us/Statutes/TITLE46/46-15.8/46-15.8-5.HTM
13 Grow Smart RI - Core Values 
http://www.growsmartri.org/index.cfm?fuseaction=Page.viewPage&pageId=473&parentID=471
14 Audubon Society of Rhode Island – Mission Statement http://www.asri.org/general-news/about-the-audubon-
society-of-rhode-island.html

WRB Draft Strategic Plan 2/10/2012 Page 6



Agency Goals            

The goals for the WRB are derived from statutes15 and reflect the diversity of our partners. These 
goals are broad, and similar to our Core Principles, will guide our review of the Strategic Mix of 
Initiatives: 

Goal #1: Regulate the proper development of the water resources of the State. 

The development of water resources must consider all uses of water; including human 
consumption, agriculture, environmental protection, recreation, economic development, and 
other uses. The WRB must take action to develop new sources of supply that align with our 
demand projections and our Core Principles.  

Goal #2: Regulate the proper protection of the water resources of the State. 

The protection of the State’s water resources is not efficiently coordinated, resulting in overlap in 
some areas and lack of protection in others. The WRB must integrate our programs with our 
partners to ensure that the State’s limited water resources are appropriately protected. 

Goal #3: Regulate the proper conservation of the water resources of the State 

The conservation of water resources is the central theme in the recently adopted Water Use and 
Efficiency Act and corresponding rule. The conservation of water will reduce impacts on the 
environment, reduce expenses for the maintenance and replacement of water supply systems, and 
assist in identifying, justifying and developing new water sources. The WRB must engage the 
major water suppliers and municipal leaders to ensure the success of this conservation goal. 

Goal #4: Regulate the proper use of the water resources of the State 

Rhode Island’s historic use of water resources played a significant role in the development of 
wealth and prosperity in our State, and it is certainly vital to our state’s current economic 
recovery. The WRB monitors the use and availability of water resources through a network of 
stream gages, groundwater monitoring wells, weather stations, and scientific models. Trends in 
water use are identified through the WRB’s annual reporting program through our major water 
suppliers. The staff analysis of water resource use and availability data has revealed short and 
long range deficits of water resources in several areas of the State, prompting the need for our 
strategic planning sessions. The WRB must advance our analysis of the use of water resources in 
order to develop new sources of supply for the existing uses of water and future economic 
growth.

15 RIGL 46-15-1 Legislative Declaration http://www.rilin.state.ri.us/Statutes/TITLE46/46-15/46-15-1.HTM
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Conditions Analysis          

Our Conditions Analysis reflects the circumstances that affect the WRB and our partners. We 
analyze conditions that are external and internal, existing and emergent. This Conditions 
Analysis differs from conventional SWOT16 analysis due to our knowledge of the water supplies, 
water use, and the well-documented environmental and hydrologic features of the State. The 
WRB’s existing compilation of studies, models and reports enable the staff to analyze our water 
resources in practical ways that are solution-oriented and innovative. The conditions that are 
relevant to our analysis are: 

1) Supply of Water: RIDEM’s Streamflow Depletion Methodology (SDM) and 
conventional reservoir safe yield analysis provide reasonable approximations of the 
availability of the States’ water supplies. The WRB’s analysis of the resulting 
“Resource Protection Goal” is a significant condition that identifies immediate, short 
and long range actions required to protect the water resources of the State 

2) Economic Development: As the local and State elected officials address the fiscal 
condition of the State, a common goal to promote new and sustainable economic 
development has emerged to bind us all together. The WRB has a vital role to play 
related to the responsible use of water, specifically for economic development. The 
WRB must prepare for economic growth through this strategic planning process and 
plan and develop new sources of supply for when they are needed. 

3) Demand for Water: Water demand is estimated using residential uses, resource 
protection goals, agricultural requirements, and economic development goals. The 
coupling of demand projections with the availability of water resources creates 
deficient conditions that compel the WRB to act to avoid conflicts. The WRB must 
develop new water supplies, improve existing and emergent water resource programs, 
and to identify financial mechanisms to accommodate future demand. 

4) Risk Management: The State’s water resources are highly dependant on the 
frequency and timing of precipitation (supply), and corresponding peak use (demand). 
Other water resource risks include the quality of our water resources. The reservoirs 
of the State easily manage risk through stored water, whereas our groundwater 
systems have no storage and are highly vulnerable (high risk). The WRB must 
mitigate the condition of current and future water resource risks by carefully 
developing sustainable (risk tolerant) policies and programs that meet our goals. 

5) Austerity: Funding at the Federal, state and local levels are diminishing and the 
demand for water has also decreased (reducing revenues for individual water 
suppliers). Future expenditures for water resource programs will greatly benefit from 
our articulated strategic plans where partnering on a regional or statewide basis is 
encouraged. Austerity must be a financial condition that needs to be considered when 
planning for any policy or programs that involve the State’s water resources. 

In summary, the conditions that drive our strategic planning process include fiscally constrained 
decisions that propel our state forward toward economic prosperity, while balancing the 
articulated goals of various state agencies (resource protection, agriculture, land use, and 
economic development). 

16 Strength, Weakness, Opportunity, and Threat (SWOT) analysis; Albert S. Humphrey 
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Consistency with Water 2030 

WRB played a central role in the development of state guide plan elements related to water 
supply and water resource management. The consolidation of several plans into the draft Water 
2030 plan has resulted in a restatement of statewide goals.  This section relates the activities, 
programs and initiatives to the most pertinent goals of the current dDraft Water 2030 plan.

Manage the sustainable water use and development of the water resources of the state
Most of the Board’s initiatives relate directly to and implement this goal. The Board has broad 
responsibilities for inventorying and evaluating the capacity of the water resources of the state 
(resource assessment).  The business plan, short and long range plans and the materials 
developed by staff for the strategic planning process continue this important role.  Water 
availability guidance, Water Supply System Management Planning revisions, the development of 
a BRMA land management plan, annual data reporting, realigned Bboard funding programs, 
Ssouth Ccounty groundwater acquisition and other statewide initiatives implement this goal.

Protect and Preserve the health and ecological functions of the water resources of the state.
Several statutory provisions charge the Board with broad planning, drinking water source 
protection, and water quality protection responsibilities.  Statewide surcharges are collected and 
managed by WRB to implement the provisions of the Water Supply Protection Act of 1997
(RIGL 46-15.3)  This is one of the funding initiatives that will be reviewed to align with 
identified risks and needs.  Alternative supply options that propose to alleviate stressed areas also 
implement this goal as does the WSSMP program which includes as a key element, a Water 
Quality Protection Component.

Ensure a reasonable supply of quality drinking water for the State
While all day to day planning and data analysis relate to this goal generally, the conservation and 
demand management initiatives are most directly related to this goal.  Specifically, Initiative 6 
requires major suppliers to submit a Demand Management Strategy (DMS) in amendment to 
their WSSMP and an annual progress report.  Initiative 10 continues the public lawn 
maintenance and watering guidelines and public outreach program.  The proposed exploration of 
water reuse and recharge opportunities also relates to this goal.

Ensure the protection of public health, safety and welfare and essential drinking water 
resources during water supply emergencies
The Board has responsibilities for monthly water conditions monitoring and for coordinating 
drought response.  In addition the Board undertakes planning to evaluate future risk and to 
develop mitigation strategies, like emergency water interconnections, redundant, alternative 
and/or supplemental supply.  The WSSMP (emergency plans) and the proposed vulnerability 
assessment of critical supplies relate directly to this goal.  In addition, short and long term 
options that address sole dependency on groundwater either through supplemental supplies or 
storage serve to mitigate system wide risk associated with drought and other water emergencies.
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Integrate water resources planning across intergovernmental and regional jurisdictions
The WSSMP program, water availability guidance, and interstate compact initiatives relate 
directly to this goal.  In the near term the focus is on more fully integrating community 
comprehensive planning with water supply planning.  The WRB role is to facilitate initiatives 
that benefit the system as a whole.

Ensure adequate technical, managerial, and financial capacity of water systems
The WSSMP program, review of annual reports, and the initiative to evaluate the Board’s 
financial programs relate to this goal.  The WSSMP revisions should reflect the Water Use and 
Efficiency Act and assist suppliers with management and rate structures that support long term 
system viability.

Manage and plan for water systems that support sustainable, compact land use and 
concentrate development within the urban service boundary and or growth centers.
The strategic plan and the demand estimating process acknowledge the urban services boundary 
and plan for potential sources that could also support growth centers.

WRB Draft Strategic Plan 2/10/2012 Page 10



Strategic Mix of Priority Initiatives
Executive Summary

Statewide Initiatives
The Statewide Initiatives address the WRB’s role of statewide water resource management, 
water resource data collection and distribution, interagency cooperation, and financial assistance 
for projects of statewide significance that might not otherwise be funded.  The purpose of these 
initiatives is to ensure that long range considerations for the proper use, development, protection 
and conservation of water resources remain paramount and to recognize that the sum total of 
local initiatives may not always align with the long term interests of the state.  These statewide 
initiatives continue into the short and long range.

Regional Initiatives
The Northern Region has sufficient quality and quantity of water resources, but also has some 
areas that are at risk due to lack of redundant sources of supply. Initiatives focus on East 
Providence and Bristol County (BCWA) due to reliance on one source, funding restrictions, and 
the opportunity to use existing supplies (surplus water from Pawtucket Water Supply Board).  In 
addition there is a short term need to fully evaluate the public law that obligates Providence 
Water Supply Board to provide water in high quantities to areas that they do not currently serve. 

The Southern Region has deficiencies related to sole reliance on groundwater with no storage. 
There is some opportunity to reduce demand through conservation and by implementing more 
stringent restrictions in the summer due to support increased population and agricultural uses. 
Both Short and Long Range options were developed: 

Short Range:
HAP Options. There are three (3) alternatives to provide water to QDC/NK through KCWA 
(PWSB). The preferred alternative is Option 1. 

Option 1 - Use the existing emergency interconnections (5 MGD)
Option 2 - Construct 2 miles of pipeline (7 MGD) 
Option 3 - Construct 6 miles of pipeline (12 MGD).

New Groundwater Source Options- Staff conducted an assessment of Southern Region aAquifers
using geologic study data, test well data, GIS analysis and engineering reviews to assess 
potential for supplemental, redundant and/or new sources of groundwater.

Southern Region Water Supply Project – Develop wellfieldsIncrease groundwater 
withdrawals in certain aquifers that are estimated to havewith additional capacity to 
alleviate areas that currently exceed resource protection goals.
BRMA wells – Market groundwater withdrawals from the BRMA as a short range 
alternative for water supply.
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Long Range: New Source for entire Southern Region.  There are five (5) options to provide 
water for current and future demands.  Each option includes a scaleablescalable treatment 
facility.  The volumes of water produced would range from 5-35 MGD.  In addition each option 
includes an alternative transmission line size that matches the reduced treatment capacity and 
lowers costs and water available to the Southern Region.  The reservoir would still have capacity 
to provide redundant supply to the Northern Region in the future.

The  preferred alternative is Option 1Apotential alignmentslong range water supply options and 
alignments are:.
Option 1: Big River Reservoir

Option 1A: Big River Reservoir with Route 3 transmission alignment 
Option 1B: Big River Reservoir with Route 2 transmission alignment 
Option 1C: Big River Reservoir with Route 1 transmission alignment

Option 2: Desalination
Option 2A: Centralized Desalination Facility at QDC 
Option 2B: Decentralized Desalination Facilities throughout South County 

Option 3: Aggressive Conservation
Option 3A: Aggressive Conservation (45 GPCD) for Southern Region 
Option 3B: Aggressive Conservation (45 GPCD) and connection to PWSB 

The Aquidneck and the Islands Regions include the assessment of critical water supplies and 
emergency water supply connections. 
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Statewide Initiatives17

Summary: The Statewide initiatives address the fundamental goals for development, protection, 
conservation and use of the water resources of the State. Our Strategic Planning workshops and 
the primer for this Strategic Planning session identify deficiencies in policies, programs and 
projects that require action from the WRB. 

Initiative 1 Water Availability Estimates18

Project Description: Publish Water Availability Estimates 
Overview of the project: Use WRB’s scientific research and estimating 

techniques along with RIDEM’s SDM to provide 
guidance for municipalities and water suppliers to 
align land management programs with water resource 
programs. 

Key milestones: Present Water Availability Estimates to water 
suppliers and municipalities in Spring of 2012. 
Finalize formatting and deliver final estimates of 
availability of water to Division of Planning by July 
2012.

Project budget: WRB staff time, publishing costs approximately $500
Existing partners: Major water suppliers, RIDEM, municipalities 

Desired Outcome: Publish the WRB’s Water Availability estimates to 
include WRB Resource Protection Goals and future 
use projections. Develop estimates by Water 
Resource Management Region, sub-regions in areas 
that currently exceed our goals, and by municipality. 

Current Status: Water Availability estimates are complete by region 
and sub-region. 

Key Challenges/Needs: WRB budget and staff are reduced. Additional work 
is required to coordinate basin-level information and 
demand projections with municipal borders. 

Short-Term Actions: Continue to work with partners to refine data 
presentation and demand projections and to include 
new data as it becomes available.  More detailed 
assessments of the Southern Region and sub-regions 
using the DMS submissions, local comprehensive 
plans and the Pawcatuck model are planned.

Longer-Term Actions: Continue to monitor Annual Water Supply Data and 
environmental conditions and provide periodic 
updates as necessary. 

17  Initiatives are numbered to facilitate ease of reference to the business plan, short term and long term plan.   
18 RIGL 46-15.8-5 Duties of state agencies http://www.rilin.state.ri.us/Statutes/TITLE46/46-15.8/46-15.8-5.HTM
(Appendix D)
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Comments: Publishing the data is a first step. An additional effort is required to 
develop technical guidance for municipalities by July 2012 to meet the statutory 
deadline.  A subsequent effort will be undertaken to refine the water supplyier numbers
estimates based on annual report data (submission due 2012) and based on refinements 
to self supply data (consumptive uses v. total withdrawals) as envisioned in strategy 
#17.  Future efforts will  This future effort will also include site specific analysis of 
resource protection goals.

Initiative 2 Big River Management Area (BRMA) 
Land Management Plan19 20

Project Description: Develop a Land Management Plan for the BRMA 
Overview of the project: Develop a Land Management Plan acknowledging 

the BRMA as a water supply of Statewide 
significance reflecting the WRB’s strategic planning 
initiatives, Water Resources Planning Regions, and 
complimentary uses. 

Key milestones: Resume stakeholder outreach in February 2012. 
Produce draft Land Management Plan by September 
2012. Promulgate revised rule (Land Management 
Plan) by January 2013. 

Project budget: WRB staff time. 
Existing partners: WRB, Town of West Greenwich, RINEMBA, 

National Guard, RIDEM, local Fire Departments. 
Desired Outcome: Work with partners to develop a Land Management 

Plan as referenced in Chapter 46-15.1-19 that reflects 
the BRMA as a water supply 

Current Status: Existing Management Plan21 is inadequate as it 
pertains mostly to the management of tenants leasing 
property within the BRMA. Plan does not adequately 
protect BRMA as a water supply. Stakeholder 
outreach was initiated winter of 2011, but later 
suspended with the loss of WRB staff. 

Key Challenges/Needs: WRB budget and staff are reduced.
Short-Term Actions: Reconvene stakeholder meeting February 2012. 
Longer-Term Actions: Ensure integration of WRB strategic planning 

initiatives into the Land Management Plan. 
Comments:

19 RIGL 46-15.1-19.1 Big River Reservoir Administration http://www.rilin.state.ri.us/Statutes/TITLE46/46-15.1/46-
15.1-19.1.HTM
20 RIGL 37-20-1 Big River Reservoir – Development Prohibited http://www.rilin.state.ri.us/Statutes/TITLE37/37-
20/37-20-1.HTM
21 Big River Management Area Policies http://www.wrb.ri.gov/policy_guidelines_brmalanduse/BRMA_Policies.pdf
(Appendix C)
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Initiative 4 Water Supply System Management Plan22

(WSSMP) Rewrite 
Project Description: Rewrite the existing WSSMP program 

Overview of the project: Existing WSSMP program must be rewritten to 
include coordination of strategies by Water Resource 
Management Regions, Demand Management 
Strategies, Annual Reporting, and WRB strategic 
planning initiatives.  In addition the effort will be 
coordinated with the Statewide Planning Program’s
rewrite of the Community Comprehensive Plan 
requirements.

Key milestones: Reconvene WSSMP rewrite workgroup by July 2012 
with working draft that reflects WRB strategic plans 
and objectives. Present draft legislative modifications 
for WSSMP by December 2012. Hold public hearing 
on new WSSMP regulations September 2013. 

Project budget: WRB staff time 
Existing partners: Major water suppliers, municipalities, State agencies 

represented on WRB. 
Desired Outcome: Produce a revised WSSMP outline, draft rule, and 

corresponding statutory modifications. New WSSMP 
will reduce overlapping and burdensome 
requirements for water suppliers and reflect the 
strategic objectives of the WRB on a Regional and 
Statewide basis. 

Current Status: Preliminary stakeholder outreach concluded. Program 
put on hold after reduction of WRB staff and budget. 
Several WSSMP submissions have been received and 
are on hold due to loss of staff. 

Key Challenges/Needs: WRB budget and staff are reduced 
Short-Term Actions: Integrate WRB strategic planning initiatives into 

draft WSSMP rewrite by July 2012. 
Longer-Term Actions: After WSSMP is updated, monitor individual major 

water supplier programs for congruence with WRB 
strategic objectives. 

Comments:

22 RIGL 46-15.3-5.1 Water supply system management plans http://www.rilin.state.ri.us/Statutes/TITLE46/46-
15.3/46-15.3-5.1.HTM
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Initiative 5 Annual Water Use Reporting23

Project Description: Develop online interface to expedite Major water 
supplier submission of annual water data. 

Overview of the project: WRB initiated development of an online interface to 
accept annual reporting of water data from major 
water suppliers for ease of input and use (by WRB 
staff ). 

Key milestones: Rollout of program May 1, 2012. 
Project budget: WRB operational account, approximately $100 

remaining to be billed (total project $2,600) 
Existing partners: Major water suppliers, DoIT 

Desired Outcome: This project will simplify the annual collection of 
water data from major water suppliers so that WRB 
staff can access the data at a central location for 
analysis, publication, and distribution. 

Current Status: New website secured, older water use data has been 
uploaded, interface is in beta testing, and major water 
suppliers will receive their username and passwords 
by December 2011. 

Key Challenges/Needs: WRB budget and staff are reduced. Require 
assistance to perform QA/QC of old data (missing 
and incorrect data) and assistance to create queries 
for new data analysis 

Short-Term Actions: Coordinate with major water suppliers to access new 
website, and begin QA/QC of their old data. 

Longer-Term Actions: Develop queries to analyze corrected and new data 
submissions, ensure timely submission of all 
subsequent data entries for use with WRB annual 
reporting to Governor’s Office and General 
Assembly 

Comments:

Once the online water use reporting tool is operational for major water suppliers, the 
Board should consider expanding the use of the tool.

23 RIGL 46-15-21 Reporting Requirements http://www.rilin.state.ri.us/Statutes/TITLE46/46-15/46-15-21.HTM
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Initiative 6 Demand Management Strategy (DMS)24

Project Description: Coordinate with Major Water Suppliers to ensure the 
efficient use of potable water25.

Overview of the project: Work with all major water suppliers to ensure a 
coordinated submission of strategies that reflect 
Statewide, Regional, and local goals for water use 
and conservation. Efforts will be tailored to the Water 
Availability Estimates for specific regions and sub-
regions.

Key milestones: Initial submission due August 2012. 
Project budget: WRB staff time, supplier costs TBD 
Existing partners: Major water suppliers, municipalities 

Desired Outcome: Work with major water suppliers to develop DMS’s 
that 1) achieve efficiency goals that are unique to 
each system and Water Resource Management 
Regions (WRMR), 2) achieve efficiency goals that 
are congruent with other suppliers in similar WRMR, 
3) develop balance between supply and demand of 
available water considering current and future 
demand projections, 4) consider cost impacts to 
current and future ratepayers.

Current Status: Rule (Water Use and Efficiency Rule for Major 
Public Water Suppliers) Rule promulgated, water 
suppliers working on draft DMS’s 

Key Challenges/Needs: WRB budget and staff are reduced. Conservation 
may defer but cannot replace implementation of long 
range option(s) for water supply

Short-Term Actions: Develop guidance for water suppliers by WRMR; 
WRB staff convenes meetings by WRMR. 

Longer-Term Actions: Integrate WRMR and DMS’s into revised WSSMP. 
Consider financial and water quality impacts 
resulting from enhanced conservation efforts. 

Comments:

24 WRB Rule for Water Use and Efficiency Act (Appendix A)
http://sos.ri.gov/documents/archives/regdocs/released/pdf/WRB/6393.pdf
25 RIGL 46-15.8-5 Water Use and Efficiency Act: http://www.rilin.state.ri.us/Statutes/TITLE46/46-15.8/46-15.8-
5.HTM
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Initiative 8 WRB Funding Programs26

Project Description: Coordinate WRB funding programs to ensure the 
proper use, development, protection and conservation 
of the State’s water resources 

Overview of the project: This program combines the various operational and 
financial programs of the WRB and WRBC and 
ensures that the State is able to fund critically 
important water resource projects that are not funded 
by other Federal, state, or local programs. 

Key milestones: Develop an outline of existing WRB and WRB 
funding programs by July 2012. Prepare draft 
legislation by December 2012. Re-promulgate Water 
Facilities Assistance, Water Quality Protection, and 
Emergency Interconnection programs in 2013, prior 
to WRBC financial responsibilities being transferred 
to RICWFA in 2014. 

Project budget: WRB staff time 
Existing partners: Major water suppliers, EPA, RIDEM, RIDOH, 

RICWFA, Statewide Planning Program
Desired Outcome: Develop a coordinated and comprehensive funding 

strategy that is able to fund water resource projects, 
regardless of funding source, that achieve the 
strategic objectives of the State. 

Current Status: Existing programs are in place, and are inadequate to 
achieve strategic objectives of the State. 

Key Challenges/Needs: WRB budget and staff are reduced. Requires 
cooperation of EPA, RIDEM, RIDOH, and RICWFA 

Short-Term Actions: Develop MOU to address strategic objectives of the 
WRB by July 2012 

Longer-Term Actions: Integrate the WRB’s strategic planning initiatives 
into the State’s funding programs for water resources.

Comments:

26 RIGL 46-15 and 46-15.1, multiple references. 
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Initiative 9 Board Development27

Project Description: Update the WRB (and WRBC) bylaws. 
Overview of the project: Update the WRB (and WRBC) bylaws to clarify 

Board work, staff work, and the fully articulated 
strategic direction of the Board (immediate, short, 
and long range strategies). 

Key milestones: Short Range: 2-5 years 
Project budget: WRB staff time 
Existing partners: Board members 

Desired Outcome: Updated bylaws that focus the Board’s work on 
strategy related to water resources use, protection, 
conservation and development; and staffs focus on 
implementation of the various programs that ensure 
proper regulation of the water resources of the State. 

Current Status: Existing WRB and WRBC bylaws are in effect but 
are outdated and partially inaccurate. Staff initiated 
bylaw discussion with Board in 2011, but was 
unsuccessful due to lack of strategic vision. 

Key Challenges/Needs: WRB budget and staff are reduced. 
Short-Term Actions: Develop draft bylaw revisions by December 2012. 
Longer-Term Actions: Re-promulgate rules related to WRB and WRBC by 

July 2013, prior to transference of financial duties of 
WRBC to RICWFA in 2014. 

Comments:

27 WRB and WRBC bylaws (Appendix E)
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Initiative 10 Water Resources Education 
Project Description: Market WRB educational programs and initiatives to 

advance WRB goals. 
Overview of the project: Continue the Statewide Lawn Maintenance 

Guideline28 program, and investigate alternative 
marketing programs to advance WRB goals. 

Key milestones: Procure vendor by January 2012, update and advance 
lawn maintenance program marketing and begin 
promotions by May 2012 

Project budget: WRB operating budget; approximately $50,000 
Existing partners: RI Nursery and Landscape Association, URI Turf 

Program, Major water suppliers 
Desired Outcome: Reduce the amount of peak water usage 
Current Status: Summer 2011 program (including website) is 

complete. New programs have not been initiated. 
Key Challenges/Needs: WRB budget and staff are reduced 
Short-Term Actions: Develop scope of work for marketing based on 

previous year’s program, implement new program 
before lawn maintenance season begins.  Develop 
additional partnerships to expand outreach.

Longer-Term Actions: Continue to develop WRB education and marketing 
programs consistent with our goals 

Comments:

28 WRB Lawn Maintenance Guidelines: http://www.wrb.ri.gov/lawnmaintenance/lawnguidelines.html
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Initiative 10.1  Watershed Based Water Supply Plans
Project Description: Develop watershed based water supply management 

plans for specific areas of the state as needs are 
identified through other initiatives, including the 
WSSMP, water availability, self supply assessments, 
water reporting.  Plans should consider a broad range 
of options including but not limited to new well 
development, alternative storage, wastewater 
reuse/recharge, enhanced conservation, etc Initially, 
the focus is expected to be on the Southern Region..

Key milestones: WSSMP rewrite, water availability estimates, 
identification of areas that exceed or threaten to 
exceed their safe yield, new source approval process, 
identification and availability of new/alternate
sources.

Project budget:
Existing partners: Water suppliers, state agencies and municipalities. 

Desired Outcome: Water managemanrt plans and management actions 
that recognize watersheds and water supply needs at 
a sub regional level

Current Status: Initial data indicates the need to coordinate current 
programs in the “red dot” areas identified in 
Appendix B.

Key Challenges/Needs: Administrative(WRB),Data/knowledge, jurisdictional 
considerations, existing infrastructure and resource 
availability

Short-Term Actions: Develop plans and strategies for focus area, prioritize
WSSMP submissions.

Longer-Term Actions: Water management districts and regional water 
management areas that may reorganize and create 
water supply districts and may result in new source 
development, infrastructure realignments, and/or 
continued coordinated management.

Comments:

WRB Draft Strategic Plan 2/10/2012 Page 21



Initiative 10.2 Water Supply Regionalization
Project Description: Support regionalization for both small and major 

water supply systems
Overview of the project: Develop metrics and supportive programs that 

identify the benefits and costs to regionalization of 
large and small water supply systems. 

Key milestones: Short Range
Project budget: WRB staff time, legal and technical costs TBD
Existing partners: RIDOH, RIDOP, Water Suppliers, WRB members, 

general assembly, municipalities.
Desired Outcome: Develop standardized mechanisms to analyze both 

small and large water supply systems for 
regionalization. The outcomes are likely to include 
draft legislation (for major water suppliers, similar to 
the existing legislation for small water suppliers in 
RIGL 46-30), interagency coordination to identify 
and encourage opportunities for regionalization (or 
components of regionalization) through discreet 
projects and permit programs, and future rules, 
regulations, polices and procedures (including 
funding) to support appropriate regionalization 
efforts.

Current Status: Statutes exist to support small water supply system 
regionalization on a volunteer basis. WRB has 
identified water management regions of the State that 
may provide a logical means of assessing future 
regionalization opportunities

Key Challenges/Needs: Fiscal and legal obligations of water supply systems, 
parochial governance structures, significant water 
quality and quantity discrepancies between systems, 
labor and technical capacity of systems, etc.

Short-Term Actions: Develop stakeholder meetings to develop metrics to 
analyze effectiveness of regionalization opportunities

Longer-Term Actions: Develop draft legislation, rules, polices and 
procedures (including funding) to support appropriate 
regionalization efforts.

Comments:
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Initiative 13 Coordinated Public Water Supply and 
Source Approval Process29 30

Project Description: Coordinate the approval of Public Water Supplies 
and Sources to align with WRB strategic plans. 

Overview of the project: Develop a coordinated approval process for all new 
(and existing) public water supplies and sources to 
ensure that water supplies are properly used, 
developed, protected and conserved with respect to 
the WRB’s strategic plans. 

Key milestones: Short Range: 2-5 years 
Project budget: WRB staff time, supplier costs TBD 
Existing partners: Major water suppliers, municipalities 

Desired Outcome: A streamlined and coordinated review process 
between all applicable state agencies for new and 
expanded water withdrawal projects. Reduce existing 
overlapping and burdensome requirements regarding 
approval of public water supplies and sources, and 
integrate WRB’s strategic plans into the process for 
approval of permits and funding. 

Current Status: MOU exists for coordinating notifications between 
State agencies.
Rule promulgated, water suppliers working on draft 
DMS’s

Key Challenges/Needs: WRB budget and staff are reduced. 
Short-Term Actions: Develop MOU with RI State agencies to preserve 

existing water sources and supplies until new sources 
are available. Fully implement the existing MOU to 
better coordinate agency actions and programs and 
develop board protocol(s) for new source approvals.
Develop WRB procedures and protocols for new and 
expanded water withdrawal projects.

Longer-Term Actions: Integrate WRB strategic plan consideration into 
existing funding programs across several federal, 
state, and local funding programs. Promulgate 
regulations based on existing statutes to ensure the 
proper development and use of water resources of the 
state.

Comments:

29 RIGL 46-15-2 Approval of public water supply facilities http://www.rilin.state.ri.us/Statutes/TITLE46/46-15/46-
15-2.HTM
30 RIGL 46-15.7-3 Functions of the Water resources board http://www.rilin.state.ri.us/Statutes/TITLE46/46-15.7/46-
15.7-3.HTM
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Initiative 15 Interstate Water Resource Management Compact31

Project Description: Create a compact with the States of Massachusetts 
and Connecticut regarding existing water quality and 
quantity issue that are shared between our states 

Overview of the project: Ensure that our existing water resources are 
protected, conserved, and are able to be used and 
developed for future uses considering interstate 
programs and policies. 

Key milestones: Short Term: 2-5 years 
Project budget: WRB staff time 
Existing partners: Major water suppliers, municipalities, States of 

Massachusetts and Connecticut, BRWCT, RI state
agencies.

Desired Outcome: Interstate compact(s) that enable continued and future 
use and development of the water resources of our 
States.

Current Status: Various agreements between water suppliers and out-
of-state entities, no centralized strategic compact 
exists today. 

Key Challenges/Needs: WRB budget and staff are reduced 
Short-Term Actions: Continue to support individual water suppliers and 

other partners regarding the use, development, 
protection and conservation of our water resources. 

Longer-Term Actions: Develop interstate compact(s) to acknowledge shared 
use of our water resources. 

Comments:

31 RIGL 46-15-18 Relations with other governmental bodies and agencies 
http://www.rilin.state.ri.us/Statutes/TITLE46/46-15/46-15-18.HTM
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Initiative 16 Drought Planning, Monitoring and Response32

Project Description: Streamline existing Drought Steering Committee
process to the achieve efficiency considering existing 
resources.

Overview of the project: Consider rReplacinge existing Drought Steering 
Committee with the WRB for all drought planning, 
monitoring, and response activities. 

Key milestones: Short Range: 2-5 years 
Project budget: WRB staff time 
Existing partners: Major water suppliers, municipalities, RIDOH, 

RIEMA
Desired Outcome: Streamline the WRB’s existing drought management 

responsibilities centered on existing WRB program, 
reducing redundancy in reporting and administrative 
work.

Current Status: Drought Steering Committee is currently active, 
WRB staff continues to perform monitoring as time 
and resources permit. 

Key Challenges/Needs: WRB budget and staff are reduced 
Short-Term Actions: WRB consideration of municipal and emergency 

response representation on the Board. 
Longer-Term Actions: Develop Consider draft reconfiguration to replace 

Drought Steering Committee with the WRB and 
amendment to the state drought plan.

Comments:
The replacement of the Drought Steering Committee with the WRB will relieve staff of 
the administrative burden of managing another political subdivision of the WRB. WRB 
staff will continue to use all existing technical resources in order to effectively assess
and communicate drought management issues with all our partners. WRB staff will also 
work with DOP staff to amend all relevant SGP elements related to drought 
management.

32 RI Drought Management Plan http://www.planning.ri.gov/landuse/dmp.htm
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Initiative 17 Self Supply Water Use Assessment33

Project Description: Analyze the areas of the State that are currently self-
supplied with water, and future areas of the State. 

Overview of the project: Ensure that the current and future self-supply areas of 
the State are capable of meeting our Resource 
Protection Goals and current water quality standards.

Key milestones: Short Range: 2-5 years 
Project budget: WRB staff time, supplier costs TBD 
Existing partners: Municipalities, RIDEM, RIDOH 

Desired Outcome: Produce a macro-level analysis of the Water 
Resource Regions and their current and future self-
supply areas to ensure that 1) adequate quantities of 
water are available, and 2) that existing RIDEM and 
RIDOH programs are accounting for future pollutant 
loading that will affect the use of these groundwater 
sources in interim and buildout conditions. 

Current Status: Preliminary analysis completed by WRB staff. WRB 
staff plan a future effort to fine-tune the existing 
estimates to cull outanalyze consumptive self-supply 
use by basin and subbasin and municipality.

Key Challenges/Needs: WRB budget and staff are reduced 
Short-Term Actions: Discuss water quality aspects with RIDOH and 

RIDEM, plan for future macro-level analysis. 
Longer-Term Actions: Perform macro-level analysis and present results to 

WRB and partners for inclusion into WRB strategic 
plan updates. Consider updating self supply 
estimating and/or establishing water use reporting 
requirements.

Comments:

33 RIGL 46-15.7-3 Functions of the water resources board http://www.rilin.state.ri.us/Statutes/TITLE46/46-15.7/46-
15.7-3.HTM
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Initiative 18 Non-potable Water Reuse and Recharge
Project Description: Coordinate with various partners to analyze and 

support the use of non-potable water for appropriate 
uses.

Overview of the project: Continue to coordinate with RIDEM’s consultant34 to 
explore wastewater reuse and recharge opportunities,
quantify the amounts of non-potable groundwater in 
urban areas, and publish results. 

Key milestones: WRB staff prepares Water Availability Estimates by 
July 2012. RIDEM Report presentation TBD. 

Project budget: WRB staff time. 
Existing partners: RIDEM, RIDOH, wastewater facility operators, 

major water users. 
Desired Outcome: Promote the use of non-potable water for appropriate 

uses wherever technically and financially feasible, 
considering availability of water. 

Current Status: WRB analysis of Water Availability is complete. 
RIDEM consultant has developed draft Wastewater 
Reuse Assessment Report. 

Key Challenges/Needs: Wastewater reuse opportunities are limited to 
existing (large) WWTF’s and are expensive. There 
are no clear regulations in place to encourage 
wastewater reuse. WRB budget and staff are reduced 

Short-Term Actions: WRB staff finalizes Water Availability estimates. 
RIDEM conclude and present findings of Wastewater 
Reuse Assessment Report. 

Longer-Term Actions: Integrate wastewater, stormwater, and impacted 
groundwater into water resource management 
programs. 

Comments:

34 Draft Horsley Witten Report for RI Wastewater Reuse Assessment (Appendix B)

WRB Draft Strategic Plan 2/10/2012 Page 27



Northern Region Initiatives

Summary: The Northern Region is characterized by extensive systems of reservoirs and 
interconnectedness with adjacent water systems. The configuration of these water supply systems 
results in a predictable and secure system of water supply for 80% of the state’s population. 
Likewise, the seasonal demands of water supply on the environment are regularly mitigated 
through the use of stored water in reservoirs. The majority of the surface water reservoir systems 
also have ample undeveloped watershed protection areas, ensuring high raw water quality and 
corresponding low treatment costs. Our supply and demand analysis indicates that the current 
and future goals of the State can be met with the current supplies of water. The table below 
shows that average demands are reasonably within reservoir safe yields through buildout. The 
current and projected summer demands (deficits) are mitigated by storage in the reservoirs, 
although we should closely track future demands to ensure that the safe yield of the reservoir 
systems are maintained and corresponding infrastructure (treatment plants, transmission lines, 
tanks, etc.) are not compromised. The WRB staff analysis indicates that there are surpluses of 
supply with some suppliers, and others at risk due to reliance on single sources. The WRB is 
compelled to resolve regional conflicts to ensure reliable water for current and future demands. 

Public Supply Average Day Demand (ADD) 
with Resource Protection Goal, Northern Region 

Surplus/Deficit
(MGD)

2005  2025
 65 GPCD

Buildout
65 GPCD

Average 11.4 8.0 -2.0
Summer (Comparisons of summer 
demand to reservoir safe yields are 
not applicable due to storage) -17.5 -21.8 -34.9

Issues and Concerns: The Northern Region water suppliers must maintain their existing sources 
of water to accommodate current and future demands. The interconnectedness of most of the 
water suppliers to the west of the Narragansett Bay are well connected, and with continued 
support from the WRB the suppliers will improve this condition by constructing new 
interconnections. The two major suppliers to the east of Narragansett Bay (East Providence and 
Bristol County Water Authority) currently have primary sources of supply that are vulnerable. 
One of the WRB’s Northern Region strategic initiatives will mitigate the vulnerability of these 
primary connections so that their interconnectedness is enhanced and the reliability of supplies is 
improved. 

The other Northern Region initiative relates to a historic public law that requires the Providence 
Water Supply Board to deliver 150 gallons per capita per day throughout their franchise area and 
rural areas throughout Northern RI. This public law was introduced in 1915 and was intended to 
provide water for significant industrial and commercial uses that were prevalent at that time. The 
commercial and industrial uses of water have reduced over the decades, and the PWSB now 
serves a majority of the residential population of the State, directly and through wholesale sales 
to other water suppliers. The obligation to provide 150 GPCD is several times larger than the 
WRB’s goal of 65 GPCD and well beyond PWSB’s capacity in their reservoirs and treatment 
plant.

WRB Draft Strategic Plan 2/10/2012 Page 28



Initiative 3 Northern Region Water Supply Project35

Project Description: Develop water source for Bristol County Water 
Authority (BCWA) and East Providence Water 
Division (EPWD). 

Overview of the project: The BCWA and EPWD both rely on finished water 
from the Providence Water Supply Board (PWSB) as 
their primary sources of water. Both BCWA and 
EPWD should develop secondary sources of water.

Option 1A – Pawtucket Water Supply (PaWSB) to BCWA 
Option 1A Description: Connect finished water from Pawtucket Water 

(PaWSB) to BCWA through East Providence, 
terminating at the Cross Bay pump station. This 
connection would provide a secondary source of 
finished water for both EPWD and BCWA, allowing 
investigation and repairs to their primary source 
connections with PWSB, and providing a new 
revenue source for PaWSB. 

Key milestones: Develop modified legislation to re-appropriate Bristol 
County Water Supply Act funds by January 2012. 
Request voter approval for re-appropriation of funds 
on November 2012 ballot. 

Project budget: $16.4 million 
Existing partners: BCWA, PaWSB, EPWD 

Desired Outcome: Develop alternate source of water for both BCWA 
and EPWD. Provide BCWA with a finished source of 
water, negating the need for immediate investment 
into the aging Child Street Treatment Facility. 
Maximize the use of public funds for the benefit of 
the residents of the East Bay 

Current Status: Option 1A has been discussed with representatives 
from PaWSB, EPWD, and BCWA. The legal options 
to implement this option have been discussed in 
concept with the Budget Office and RIDOA Legal 
Counsel. CThe conceptual estimate is being analyzed 
and refined with BCWA.

Key Challenges/Needs: The existing funding ($6.9 million) for the Bristol 
County Water Supply Act requires the proceeds be 
used for an alternate project (Option 1B – Shad 
Factory Pond pipeline). The re-appropriation of funds 
will require legislative modification and subsequent 
voter approval. The sale of water from PaWSB would 
offset existing revenues derived from PWSB 
(although both connections would remain in service 
to stay functional). BCWA must also take deliberate 

35 Northern Region Water Supply Project, Options 1A and 1B (Appendix G)
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steps to ensure that their existing reservoirs and 
treatment plant are maintained in the event of 
emergency or significant (unexpected) increase in 
demand. WRB and BCWA must consider the 
implications of reducing (or stopping) use of the 
existing MA reservoirs as it pertains to future use of 
these water resources. The WRB must also pursue 
Initiative 15 (Interstate Water Resource Compact) to 
protect future uses of the MA reservoirs, if ever 
required.

Short-Term Actions: Work with BCWA, EPWD and PaWSB to confirm 
strategies to implement Option 1A, including support 
of local elected officials. 

Longer-Term Actions: Develop option 1A pipeline. 
Option 1B – Shad Factory Pond to BCWA 

Option 1B Description: Continue to pursue the permitting for the replacement 
of the existing Shad Factory Pond pipeline on an 
overland alignment, and pursuit of construction of 
needed improvements to the Child Street Treatment 
Facility. This option would provide a secondary 
source of water for BCWA and EPWD. 

Key milestones: Coordinate with State of Massachusetts and Town of 
Rehoboth to secure road opening permits (ongoing 
for past 18 years). 

Project budget: $7.823 million (exclusive includingof costs to
upgrade treatment plant, protect and acquire critical 
watershed property  repair and maintain dams and/
reservoirs and potentially dredge the Kickimuit 
Reservoir to improve raw water quality and quantity.  
Cost of $32.5 million is projected if a new treatment 
plant is contstructed in lieu of upgrade to present 
plant ).

Existing partners: BCWA, Town of Rehoboth, State of Massachusetts 
Executive Office of Environmental Affairs, MA 
DEP.

Desired Outcome: Secure permits for the replacement of the Shad 
Factory pipeline to bring raw water into the Child 
Street Treatment Facility. 

Current Status: The Town of Rehoboth has been unwilling to issue a 
road opening permit for the BCWA to construct the 
Shad Factory pipeline. The existing pipeline follows 
an off-road route, including being submerged in the 
Palmer River. The existing raw water quality that is 
intermittently treated at the Child Street Treatment 
Facility is poor and requires an additional $1.72
million in upgrades. The existing Cross Bay pump 
station in East Providence requires significant 
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coordination in order to provide an alternate source 
of water to East Providence in the event of an 
emergency; a situation that is not improved by 
Option 1B. 

Key Challenges/Needs: The BCWA needs an alternate source of water. The 
funding from the Bristol County Water Supply Act is 
limited and the costs beyond available funding must 
be absorbed by the BCWA ratepayers (approximately 
$4.5 million), and will require additional ongoing
operational costs for the treatment facility and repairs 
to the dams and reservoirs. The Town of Rehoboth 
MA has not cooperated with the BCWA regarding 
replacing the Shad Factory Pond pipeline, and the 
MA DEP has also indicated that they are concerned 
about streamflow standards and cannot assure that 
BCWA will be able to draw the same volume of 
water from the MA reservoirs in the future. 
Additional concerns have also been raised regarding 
the watershed protection around the MA reservoirs
and the private agreements related to water rights for 
these reservoirs (particularly the Anawan Reservoir). 

Short-Term Actions: Work with BCWA, the Town of Rehoboth, and the 
State of Massachusetts to secure permits for the street 
opening permit. 

Longer-Term Actions: Develop option 1B pipeline and upgrades to the 
Child Street Treatment Plant. Develop long term 
arrangement for the use of water from all four MA 
reservoirs. 

Comments:
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Initiative 12 Providence Water Supply Board 
1915 Water Supply Obligation, as amended36

Project Description: Repeal 1915 public law Chapter 1278 (as amended). 
Overview of the project: Repeal 1915 public law Chapter 1278 (as amended) 

obligating Providence Water Supply Board to supply 
water out of their existing service area at a rate of 150 
gallons per capita per day. 

Key milestones: Short Range: 2-5 years 
Project budget: WRB staff time 
Existing partners: Providence Water Supply Board, Northern Region 

water suppliers, municipalities in Northern Region, 
General Assembly 

Desired Outcome: Repeal 1915 public law Chapter 1278 (as amended) 
to disoblige Providence Water Supply Board from 
supplying more water than their reservoir systems 
can safely provide. Alternate sources throughout the 
Northern Region (including areas of self supply) will 
provide water supply for future (buildout) conditions. 

Current Status: The public law and the WRB statutes are both in 
effect, creating a conflict. 

Key Challenges/Needs: Working with municipalities in the Northern Region 
to acknowledge available water estimates (public and 
self-supply).

Short-Term Actions: Solicit legal counsel for direction related to assessing 
remedy for conflicts between WRB statutes and rules 
and public law. 

Longer-Term Actions: Repeal public law. 
Comments:

36 1915 public law, Chapter 1278 “An Act to Furnish the City of Providence with a Supply of Pure Water”, as 
amended (Appendix F)
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Southern Region Initiatives

Summary: The Southern Region is characterized by its extensive (and concentrated) use of 
groundwater, seasonal population peaks, no storage (reservoirs), and important agricultural uses. 
Groundwater systems are inherently vulnerable as they do not contain storage that mitigates 
short and long term drought to provide protection for the environment. Our analysis shows that 
the existing water supplies are not adequate to meet the current average or peak summer 
demands when the Resource Protection Goal is applied. Intermediate demand projections and 
build out scenarios demonstrate a clear need for not just conservation, but also new sources of 
water. The magnitude of the demands is much larger than what we expect to achieve through 
conservation, therefore while we advance our conservation programs, new sources must be 
planned and eventually developed. The table below shows the estimated demands compared to 
the Resource Protection Goal. 

The table below shows that average and summer demands are not being met with respect to our 
Resource Protection Goal.  Since there are no reservoirs in the Southern Region, the current and 
projected summer demands (deficits) cannot mitigated with storage, further exacerbating the 
intermittent stress on the environment. A closer look at the basins and sub-basins in the Southern 
Region also indicate that the stresses are evident where the population and water withdrawals are 
located, which unfortunately does not make it easy to plan for additional sources where the 
population and infrastructure already exist. This information compels the WRB to resolve these 
conflicts to ensure reliable water for current and future demands. 

Water Supply Average Day Demand (ADD)
with Resource Protection Goal, Southern Region 

Issues and Concerns: The Southern Region water suppliers have developed systems that serve 
their existing customers with reasonable reliability. The most persistent risk to the overall system 
of providing water in the Southern Region is the sole reliance on groundwater and corresponding 
vulnerability to climate variations including drought. TIin addition, the evolution of the 
Resource Protection Goal and the future demand analysis has unveiled a significant deficiency in 
supply in both the short and long term, and both the average and summer conditions. The WRB 
must address this conflict directly through the implementation of both short and long range 
strategies.

One of our short range initiatives focuses on the preservation of the limited aquifers and recharge 
areas along with other water resource partners (RIDEM, local land trusts, municipalities, etc.). 
The preservation of these limited resources will ensure protection of the quality and quantity of 
water available for the existing uses and future generations. This initiative cannot overcome the 

Surplus/Deficit
(MGD)

2005  2025
 65 GPCD

Buildout
65 GPCD

Average -2.0 -6.6 -14.3 

Summer -12.3 -19.8 -32.0 
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deficiencies of the Resource Protection Goal and future demand; and sole reliance on 
groundwater, therefore a long range solution (source) must be simultaneously selectedpursued.

The WRB staff analysis of water availability in some of the sub-basins of the Southern Region 
have revealed current deficiencies in that may be mitigated by using existing infrastructure and 
stored water sources. The documented intermittent stresses in the HAP are in close proximity to 
infrastructure and sources in the Northern Region that have current surpluses of water. One of 
the WRB staff initiatives looks at tapping into the stored water reserves in the Northern Region 
and distributing the water to the stressed water supply systems in the HAP as a short range 
initiative to preemptively resolve intermittent environmental stresses. The WRB staff feels that 
the short range options we have developed for the HAP are reasonable, but also require 
consideration of long range solutions (sources) due to the statewide over-reliance of the Northern 
Region water supplies. 

The remaining areas of the Southern Region are not in close proximity to Northern Region 
infrastructure. These southern and westerly areas must realize recognize the intermittent 
limitations of their supplies and the associated risks. The WRB staff has developed several long 
range options to address these deficiencies, expecting that the short range initiatives will include 
continued conservation, acquisition of new groundwater sources, and connecting North 
Kingstown Water and Quonset Development Corporation to the Northern Region supplies. These 
short range solutions are not substitutes for a reliable source of supply, rather they are intended 
to supplement the existing efforts of conservation and interconnections until new long range 
source(s) can be developed. The long range initiatives focus on the opportunity to use the vast 
volumes of water that are within our State to provide a safe, reliable, and affordable source of 
water for current and future generations. Each option has unique risks and benefits that must be 
carefully considered. 
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Initiative 7 South County Groundwater Acquisition Program37

Project Description: Acquisition of new groundwater sites and protection 
of existing groundwater sites throughout South 
County.

Overview of the project: WRB staff is investigating high yield groundwater 
sites throughout South County for acquisition and 
protection. These sites will be used by local water 
suppliers or may be held in reserve for future or 
emergency use. Properties may also be purchased to 
protect existing groundwater sources. 

Key milestones: Investigations and acquisitions are underway. 
Project budget: WRB staff time, $8 million in GO bonds 
Existing partners: South County major water suppliers, municipalities, 

land trusts, RIDEM 
Desired Outcome: Investigate and purchase new high yield groundwater 

sources throughout South County for current and 
future uses. 

Current Status: Several properties have been investigated and water 
quality and quantity have been verified. Two sites are 
currently under negotiation for acquisition. 

Key Challenges/Needs: WRB staff is reduced. Property owners of high yield 
sites have been reluctant to sell their properties due to 
high development value. All new groundwater 
acquisitions will be subject to RIDEM’s SDM 
requirements, and are likely tomay yield less water 
than similar (existing) well sites. 

Short-Term Actions: Continue investigation and acquisition of 
groundwater sites throughout South County. 

Longer-Term Actions: Coordinate open space acquisitions so that sites 
within critical water resource areas consider future 
use as a water supply. Develop new sources of supply 
that are not vulnerable to drought conditions or 
increasingly restrictive environmental permit 
conditions.

Comments:

37 South County Groundwater Resources (Appendix J)
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Initiative 11 (a) Southern Region Water Supply Project 
HAP – Short Range Options38

Project Description: Provide alternate and reliable source of supply for 
Quonset Development Corporation (QDC) and North 
Kingstown Water Department (NKWD). 

Overview of the project: Connect water from Northern Region via Kent 
County Water Authority (KCWA) to QDC and 
NKWD.

Option 1 – KCWA to QDC/NKWD 
Option 1 Description: Option 1 makes use of existing emergency 

interconnections between KCWA and QDC and 
NKWD. The combined interconnections can provide 
approximately 3 MGD. WRB must work with each 
supplier, Department of Health, and possibly the 
PUC in order to activate these interconnections 
(tentatively during peak season, between May and 
August). WRB staff suggests a corresponding 
reduction in pumping in the HAP using a new 
predictive modeling tool (Decision Support System). 

Key milestones: WRB to declare the HAP as an area that exceeds or 
threatens to exceed the safe yield39 of the available 
water on an intermittent basis. WRB must then 
engage our partners (water suppliers, RIDOH and 
possibly PUC) to outline a process to address the 
regulatory, financial, and management process to 
facilitate this option.  WRB staff may advance this 
work by negotiating with water suppliers to prepare a 
pumping optimization plan March 2012, including 
hydraulic modeling of system pressures and water 
quality analysis. 

Project budget: $110,000 for modeling and system preparation 
Existing partners: KCWA, QDC, NKWD 

Desired Outcome: Provide source of finished water to QDC and 
NKWD, and corresponding reduction of groundwater 
withdrawals in the HAP to avoid potential 
environmental degradation during peak times. 

Current Status: Emergency interconnections and verbal agreements 
to operate them exist. DSS is draft but available for 
testing.

Key Challenges/Needs: WRB has no funding available for incidental costs 
associated for this pilot project. WRB must take 
action related to the exceedances of the safe yield in 

38 Southern Region Water Supply Project HAP – Short Range Options 1, 2, and 3 (Appendix H)
39 RIGL 46-15.7-3 Functions of the water resources board http://www.rilin.state.ri.us/Statutes/TITLE46/46-15.7/46-
15.7-3.HTM
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the HAP to support the activation of these emergency 
interconnections during peak demand. WRB must 
also negotiate with all suppliers to reduce their peak 
groundwater withdrawals in order to derive an 
environmental benefit (increased flows in the Hunt 
River during summer periods). 

Short-Term Actions: Coordinate pumping scenarios using predictive 
model, and results with water suppliers. 

Longer-Term Actions: Continue to monitor effectiveness of intermittent use 
of alternate source of water on the HAP streams. 

Option 2 – KCWA to QDC/NKWD 
Option 2 Description: Option 2 includes the construction of less than 2 

miles of new pipeline along Bald Hill Road in 
Warwick to increase the flow up to 7 MGD, with 2 
MGD to supplement KCWA’s existing high service 
area, and 5 MGD for QDC and NKWD. 

Key milestones: Upon verification of new demand in QDC or NKWD 
(for economic development), WRB may work with 
the water suppliers to determine optimum funding 
strategies for the construction of this option. 

Project budget: $5.9 million (no funding currently available) 
Existing partners: KCWA, QDC, NKWD 

Desired Outcome: Provide consistent source of finished water to QDC 
and NKWD for economic development. 

Current Status: Project is conceptual at this point. 
Key Challenges/Needs: WRB has no funding available for this project. The 

project also continues to extend the Northern Region 
supplies beyond their current service areas; therefore 
this should only be considered a short range option 
and contingent with the selection of a long range 
solution for water supply in the Southern Region. 

Short-Term Actions: WRB should consider this as a short range strategic 
option for water supply in the HAP, meant to 
encourage economic development at QDC and North 
Kingstown’s Post Road Corridor. 

Longer-Term Actions: WRB must secure an additional source of water in 
the Southern Region as demand approaches buildout 
conditions.

Option 3 – KCWA to QDC/NKWD 
Option 3 Description: Option 3 includes the construction of 6 miles of new 

pipeline along Bald Hill Road in Warwick to increase 
the flow up to 12 MGD, with 2 MGD to supplement 
KCWA’s existing high service area, and 10 MGD for 
QDC and NKWD. 

Key milestones: Upon verification of regular demand in QDC or 
NKWD (presumably for economic development), 
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WRB may work with all suppliers to determine 
optimum funding strategies for construction 

Project budget: $18.6 million (no funding currently available) 
Existing partners: KCWA, QDC, NKWD 

Desired Outcome: Provide consistent source of finished water to QDC 
and NKWD for economic development. 

Current Status: Project is conceptual at this point. 
Key Challenges/Needs: WRB has no funding available for this project. The 

project also continues to extend the Northern Region 
supplies beyond their current service areas; therefore 
this should only be considered a short range option 
and contingent with the selection of a long range 
solution for water supply in the Southern Region. 

Short-Term Actions: WRB should consider this as a short range strategic 
option for water supply in the HAP, meant to 
encourage economic development at QDC and North 
Kingstown’s Post Road Corridor. 

Longer-Term Actions: WRB must secure an additional source of water in 
the Southern Region as demand approaches buildout 
conditions.

Comments:

WRB Draft Strategic Plan 2/10/2012 Page 38



Initiative 11 (b) Southern Region Water Supply Project :Dispersed 
Groundwater Option

Project Description: Identify and develop potential groundwater sources 
which wouldto serve the purpose of dispersing 
current impacts of withdrawals particularly for areas 
where uses exceed or threaten to exceed the safe 
yield of a water source (HAP, Chipuxet and Lower 
Wood basins). New groundwater sites will be 
dispersed so as to minimize local withdrawal impacts

Overview of the project: WRB staff have identified potential wellfields that 
would alleviate stressed areas located in the urban 
Services Boundary (Chipuxet, Mink, HAP, 
Pawcatuck), support state economic development
goals along Rte. 138 and potentially municipal 
growth centers.

Key milestones: Continue pursuit of groundwater sources through 
Initiative 7, South County Groundwater Acquisition 
Program.

Project budget: WRB staff time, $8 million in GO bonds (South 
County Acquisition Program), potential local funds.
The cost to complete all wellfields as shown on the 
graphic (Appendix H) would be approximately $155 
Million.

Existing partners: South County major water suppliers, municipalities, 
land trusts, RIDEM

Desired Outcome: Disperse groundwater withdrawals to alleviate 
current resource stresses, address demand, achieve 
resource protection goals, provide back-up, redundant 
and/or emergency supplies, and potentially support 
municipal growth centers.

Current Status: Several properties have been investigated and water 
quality and quantity have been verified. Two sites are 
currently under negotiation for acquisition.

Key Challenges/Needs: WRB staff is reduced. Property owners of high yield 
sites have been reluctant to sell their properties due to 
high development value. All new groundwater 
acquisitions will be subject to RIDEM’s SDM 
requirements, and are likely tomay yield less water 
than similar (existing) well sites. Redundancy and 
storage are needed to address the general system risks
and vulnerabilities.  Prime sites/areas of surplus 
water may not be located within the Urban Services 
Boundary (USB), though they are targeted to 
supplement sources located within the USB.

Short-Term Actions: Identify any areas of surplus water that could be 
developed.  Prioritize existing South County 
acquisition funds to meet Southern region goals.
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Longer-Term Actions: Develop new sources of supply.
Comments:

WRB Draft Strategic Plan 2/10/2012 Page 40



Initiative 11 (c) Southern Region Water Supply Project: BRMA 
Groundwater

Project Description: Development of groundwater sources in the Big River 
Management Area 

Overview of the project: WRB staff will secure the permit and continue to market the 
expected 2.1 MGD groundwater withdrawal permit for the 
wells off Fish Hill Road (Phase 1) as an alternate source of 
water for economic development and the needs 
identified,.Future efforts will and pursue analysis of 
additional water at this location and other locations within 
the BRMA in Coventry/West Greenwich area.

Key Milestones: WRB Staff review of draft permit with RIDEM staff 
expected mid-February.  Submission of permit expected 
march 2012. 

Project Budget: The cost to finalize the draft withdrawal permit is 
approximately $10,000. The budget for the construction of 
the wells is approximately $11 Million.

Existing Partners: WRB, RIDEM 
Desired Outcomes: Obtain permit for Phase 1 groundwater withdrawal

Demonstrate the availability of groundwater fromin the 
BRMA, thereby securing demonstrating the BRMA as a 
water supply for the state and to prohibit inconsistent uses.
The development of these wells may also provide some 
encouragement for the appropriate economic development 
within the surrounding area (similar to Amgen Campus).
Obtain information that advances the objective of 
maximizing use for the BRMA for water supply and help 
satisfy short term and long term needs and Resource
Protection Goals.

Current Status: Submission of withdrawal permit was delayed as the WRB 
accounts were transferred to the Division of Planning. 
Payments to consultant from May 2011 was made in 
December 2011, and the consultant is now updating the 
permit narrative and is expected to produce an updated draft 
by mid February 2012. 

Key Challenges/Needs: The abundance of surface water from the Northern Region 
(125 mgd) reduces the impact of the relatively small 
amounts of groundwater (2.1 mgd) from the BRMA.  None 
of the three closest water suppliers (KCWA, QDC, and NK 
Water) have expressed an interest in purchasing the BRMA 
groundwater.  KCWA recently started construction of their 
own groundwater treatment facility for their reactivated 
Mishnock Wells, indicating their preference for their 
groundwater system versus the BRMA well project.

Short-Term Actions: Coordinate and secure withdrawal permit with RIDEM.
Evaluate options to further explore the groundwater supply 
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potential from the BRMA and initiate action as the budget
allows.

Longer-Term Actions: Market the BRMA groundwater source as a viable option 
for water supply in the center of the State, and continue to 
protect the BRMA as a water supply source.
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Initiative 19 Southern Region Water Supply Project 
Long Range Options40

Project Description: Develop new source(s) of supply. 
Overview of the project: Develop new source(s) of supply to mitigate existing 

deficiencies in supply due to Resource Protection 
Goals and future deficiencies due to build out 
demand projections. 

Option 1A – Southern Region New Source 
Option 1 Description: Option 1A includes the construction of the Big River 

Reservoir (28 MGD reservoir facility) and a 27 mile 
transmission system to connect the water supplies in 
Richmond, Kingston, URI, United Water, and South 
Kingstown. The preferred alignment for the 
transmission system follows Route 3 into Hope 
Valley, and then heads east into Kingston via Route 
138. There is a future consideration of a connection 
to PWSB as a redundant source. 

Key milestones: The WRB must acknowledge the need for a future 
water source through the strategic planning session 
by January 2012. The WRB staff will then continue 
to work with our water suppliers to advance our 
conservation programs to ensure that their customers 
are using water efficiently. Subsequent efforts of the 
WRB will include further refinement of staff demand 
estimating techniques. 

Project budget: $514 million (original Big River Reservoir engineer’s 
estimate, adjusted to 2011 dollars) 

Existing partners: WRB, RIDEM, EPA, ACOE, water suppliers, 
municipalities

Desired Outcome: Provide a reliable source of water for the Southern 
Region of the State with sufficient storage capacity 
for drought conditions, and the ability to provide a 
connection to Northern Region (via PWSB) as an 
alternate source. 

Current Status: The State owns the BRMA and completed 80% 
design plans for the reservoir in 1988.

Key Challenges/Needs: The 1989 EPA Objection Letter41 and the 1990 Final 
Determination42 to regarding the construction of the 
original Big River Reservoir project clearly required 
that WRB should pursue conservation measures with 

40 Southern Region Water Supply Project Long Range Options 1A, 1B, 2A, 2B, and 3 (Appendix I)
41 1989 EPA Objection Letter (summary) (Appendix J)
42 Final determination of the U.S Environmental Protection Agency's Assistant Administrator for Water pursuant to 
Section 404(c) of the Clean Water Act concerning the proposed Big River water supply impoundment Kent County, 
Rhode Island, March 1, 1990, p. 10 (Appendix J)
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our major water suppliers and fully explore 
alternative and supplemental sources of supply. WRB 
has begun this process with our DMS, supplemental 
water supply study, continued hydro-geologic 
studies, and the strategic planning process. WRB 
must also dutifully manage the BRMA as a future 
water supply, and monitor demand growth and 
environmental conditions prior to developing this 
site.

Short-Term Actions: Preserve the BRMA as a water supply for the State; 
develop alternate funding strategies for the eventual 
design and construction of this facility. 

Longer-Term Actions: Develop BRMA as a source for the Southern Region 
and a connection to PWSB as a redundant source for 
the Northern Region. 

Option 1B – Southern Region New Source 
Option 1 Description: Option 1B includes the construction of the Big River 

Reservoir (28 MGD reservoir facility) and a 28 mile 
transmission system to connect the water supplies in 
Kingston, URI, United Water, and South Kingstown. 
This alternate alignment for the transmission system 
follows Route 3 to Route 102 in Exeter, heads east to 
Route 2, south to Route 138, and then heads east into 
Kingston via Route 138. There is a future 
consideration of a connection to Richmond and to 
PWSB as a redundant source. 

Key milestones: The WRB should acknowledge the need for a future 
water source through the strategic planning session 
by January 2012. 

Project budget: $514 million (Big River engineer’s estimate adjusted 
to 2011 dollars) 

Existing partners: WRB, RIDEM, EPA, ACOE, water suppliers, 
municipalities

Desired Outcome: Provide a consistent source of water for the Southern 
Region of the State with sufficient storage capacity 
for drought conditions, and the ability to provide a 
connection to Richmond and PWSB as an alternate 
source.

Current Status: The State owns the BRMA and completed 80% 
design plans for the reservoir in 1988.

Key Challenges/Needs: WRB must pursue conservation measures with our 
major water suppliers, dutifully manage the BRMA 
as a future water supply, and dutifully monitor 
demand growth and environmental conditions prior 
to developing this site. 

Short-Term Actions: Preserve the BRMA as a water supply for the State, 
plan on developing alternate funding strategies for 
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the eventual design and construction of this facility. 
Grandfather all existing groundwater uses in the 
Southern Region until such time as the demand and 
the funding to construct Option 1B.

Longer-Term Actions: Develop BRMA as a source for the Southern Region 
and a connection to PWSB as a redundant source for 
the Northern Region. 

Option 1C – Southern Region New Source
Option 1C Description: Option 1C includes the construction of the Big River 

Reservoir (28 MGD reservoir facility) and a 25 mile 
transmission system to connect the water supplies in 
Kingston, URI, United Water, and South Kingstown. 
This alternate alignment for the transmission system 
is located within the Urban Services Boundary. There 
is a future consideration of a connection to PWSB as 
a redundant source.

Key milestones: The WRB should acknowledge the need for a future 
water source through the strategic planning session 
by January 2012.

Project budget: $537 million (Big River engineer’s estimate adjusted 
to 2011 dollars)

Existing partners: WRB, RIDEM, EPA, ACOE, water suppliers, 
municipalities

Desired Outcome: Provide a consistent source of water for the Southern 
Region of the State aligned with Urban Services 
Boundary and with sufficient storage capacity for 
drought conditions, and the ability to provide a 
connection to PWSB as an alternate source. The route 
of this option (1C) also directs the use of water 
throughout the Urban Services Boundary, 
emphasizing the desire to direct appropriate 
development to areas that can support future growth.

Current Status: The State owns the BRMA and completed 80% 
design plans for the reservoir in 1988.

Key Challenges/Needs: WRB must pursue conservation measures with our 
major water suppliers, dutifully manage the BRMA 
as a future water supply, and dutifully monitor 
demand growth and environmental conditions prior 
to developing this site.

Short-Term Actions: Preserve the BRMA as a water supply for the State, 
plan on developing alternate funding strategies for 
the eventual design and construction of this facility. 

Longer-Term Actions: Develop BRMA as a source for the Southern Region 
and a connection to PWSB as a redundant source for 
the Northern Region.

Option 2A – Southern Region New Source 
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Option 1 Description: Option 2A includes the construction of a 28 MGD 
desalination facility in Quonset, and a 27 mile 
transmission system to connect the water supplies in 
Kingston, URI, United Water, and South Kingstown. 
The alignment for the transmission system follows 
Route 402 to Route 2, and then Route 2 south to 
Route 138, and east into Kingston via Route 138. 
There is a future consideration of a connection to 
Richmond and PWSB as a redundant source. 

Key milestones: The WRB should acknowledge the need for a future 
water source through the strategic planning session 
by January 2012. 

Project budget: $345 million 
Existing partners: WRB, RIDEM, EPA, ACOE, CRMC, suppliers, 

municipalities
Desired Outcome: Provide a consistent source of water for the Southern 

Region of the State. 
Current Status: Current desalination technology requires significant 

power to separate salts using membranes. The most 
productive desalination facilities also make use of 
brackish water to reduce the power requirements for 
treatment. 

Key Challenges/Needs: A centralized desalination facility can provide a clean 
source of water for the State, but there are no 
emergency power generators large enough to keep a 
facility of this size active during power outages. This 
is a significant disadvantage for desalination 
facilities. 

Short-Term Actions: Develop alternate funding strategies for the eventual 
design and construction of this facility. Grandfather 
all existing groundwater uses in the Southern Region 
until such time as the demand and the funding to 
construct Option 2A.

Longer-Term Actions: Develop the Quonset Desalination Facility as a 
source for the Southern Region, and a connection to 
Richmond and PWSB as a redundant source. 

Option 2B – Southern Region New Source 
Option 1 Description: Option 2B includes the construction of a four (4) 

separate desalination facilities in Quonset (10 MGD), 
Scarborough (8 MGD), Matunuck (3.5 MGD), and 
Westerly (8 MGD). These facilities are located 
strategically to connect to existing distribution and 
transmission system throughout the Southern Region. 

Key milestones: The WRB should acknowledge the need for a future 
water source through the strategic planning session 
by January 2012. 

Project budget: $331 million 
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Existing partners: WRB, RIDEM, EPA, ACOE, CRMC, water 
suppliers, municipalities 

Desired Outcome: Provide a consistent source of water for the Southern 
Region of the State. 

Current Status: Current desalination technology requires significant 
power to separate salts using membranes. The most 
productive desalination facilities also make use of 
brackish water to reduce the power requirements. 

Key Challenges/Needs: The decentralized desalination facilities can provide a 
clean source of water for the Southern Region of the 
State, but there are no emergency power generators 
large enough to keep these facilities operating during 
power outages. This is a significant challenge for 
desalination facilities. 

Short-Term Actions: Develop alternate funding strategies for the eventual 
design and construction of these facilities. 
Grandfather all existing groundwater uses in the 
Southern Region until such time as the demand and 
the funding to construct Option 2A.

Longer-Term Actions: Develop the decentralized desalination facilities as 
sources throughout the Southern Region. 

Option 3A – Southern Region Demand Management 
Option 3 Description: Option 3 is developed through an “Aggressive 

Conservation” goal of 45 GPCD throughout the 
Southern Region. 

Key milestones: Implement Demand Management Plans of Major 
Water Suppliers at 65 GPCD (August 2012), and 
incrementally reduce the conservation goal through 
Administrative Procedures Act in subsequent years to 
achieve 45 GPCD. 

Project budget: $0 for WRB, unknown costs for water suppliers and 
ratepayers. 

Existing partners: WRB, RIDOH, EPA, water suppliers, municipalities 
Desired Outcome: Reduce the demand of all users (residential, 

commercial, industrial, agriculture, and government) 
to defer future capital investments. 

Current Status: Major water suppliers are currently close to meeting 
the 65 GPCD goal. Built infrastructure limits the 
ability of suppliers to radically reduce sale of water 
without adverse impacts to rates, water quality, and 
fire suppression (pressure) issues. 

Key Challenges/Needs: Developing an aggressive conservation goal below 
65 GPCD may be difficult if the cost of water is low 
and the availability of water in the Northern Region 
remains high. Implementation of an aggressive 
conservation goal will not achieve any of the 
Resource Protection goals of the Southern Region 
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(specifically, 2025 and buildout timeframes, average 
and peak conditions – See Water Supply and Demand 
Estimating reference). The water quality impacts 
related to a drastic reduction in flow in our State’s 
water supply infrastructure are not clearly 
understood; however it is anticipated that significant 
health and safety issues will limit the application of 
this option. This option does not adequately address 
the vulnerability of the groundwater sources in the 
Southern Region (does not provide storage for 
drought or emergency conditions), nor does it 
provide a backup source of supply for the Northern 
Region. This option (compared to Option 3B) does 
not provide a connection to the Northern Region 
whereby an alternate source of water is ready to serve 
the Southern Region in the event of an emergency. 

Short-Term Actions: Develop and implement the Demand Management 
Strategies at 65 GPCD and monitor conformance. 
Prepare amendments to the Water Use and Efficiency 
Act rule to reduce the conservation goals toward the 
45 GPCD value over time.  Grandfather all existing 
groundwater uses in the Southern Region to avoid 
non-attainment of the Resource Protection Goal.
Investigate practical limitations to reductions in flow 
considering water quality and fire flow requirements. 

Longer-Term Actions: Develop aggressive conservation as an alternative to 
a new source for the Southern Region. Analyze land 
use and zoning projections to ensure that all water 
supplies (major, small, and self supplies) are capable 
of ensuring adequate protection of health and human 
needs and economic growth. 

Option 3B – Southern Region Demand Management 
Option 3 Description: Option 3 includes construction of a 30 mile 

transmission system from PWSB to connect the water 
supplies in Kingston, URI, United Water, and South 
Kingstown. The alignment for the transmission 
system starts at Route 2 in Cranston, and then Route 
2 south to Route 138, and east into Kingston via 
Route 138. There is a future consideration of a 
connection to Richmond as a supplemental source. 
The source for Option 3 is developed through an 
“Aggressive Conservation” goal of 45 GPCD 
throughout the State. 

Key milestones: The WRB should acknowledge the need for a future 
water source through the strategic planning session 
by January 2012. 

Project budget: $101 million 
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Existing partners: WRB, RIDEM, EPA, water suppliers, municipalities 
Desired Outcome: Provide a consistent source of water for the Southern 

Region of the State and the ability to provide a 
connection to Richmond as a supplemental source. 

Current Status: Major water suppliers are currently close to meeting 
the 65 GPCD goal. Built infrastructure limits the 
ability of suppliers to radically reduce sale of water 
without adverse impacts to rates, water quality, and 
fire suppression (pressure) issues. 

Key Challenges/Needs: Developing an aggressive conservation goal below 
65 GPCD may be difficult if the cost of water is low 
and the availability of water in the Northern Region 
remains high. Implementation of an aggressive 
conservation goal will not achieve the Resource 
Protection goals of the Southern Region. The water 
quality impacts related to a drastic reduction in flow 
in our State’s water supply infrastructure are not 
clearly understood; however it is anticipated that 
significant health and safety issues will limit the 
application of this option. This option does not 
adequately address the vulnerability of the 
groundwater sources in the Southern Region (does 
not provide storage for drought or emergency 
conditions), nor does it provide a backup source of 
supply for the Northern Region. 

Short-Term Actions: Develop alternate funding strategies for the eventual 
design and construction of this facility. Grandfather 
all existing groundwater uses in the Southern Region 
until such time as the demand and the funding to 
construct Option 3. Investigate practical limitations to 
reductions in flow considering water quality and fire 
flow requirements. 

Longer-Term Actions: Develop aggressive conservation as a source for the 
Southern Region, and a connection to Richmond as a 
supplemental source. 

Comments:
WRB staff analyzed a reduced capacity treatment facility and alternate transmission 
alignments for Big River Reservoir options per the direction of the board. TheThe 
alternate plant size has been reduced to 5 MGD and the transmission line has been 
reduced to 16” in the reduced option scenarios.  The corresponding cost estimates are 
$390,374,400 for Option 1A Alternate, $390,656,640 Option 1B Alternate, and 
$400,569,600, Option 1C Alternate.
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Aquidneck Region Initiative

Summary: The Aquidneck Region is characterized by its extensive system of reservoirs, limited 
groundwater availability, and interconnectedness with adjacent supplies. The watersheds for 
these reservoirs are only moderately protected, infringing on the raw water quality that is 
ultimately treated by the Newport and Stonebridge water utilities. Newport’s southernmost 
reservoirs are in close proximity to the ocean and therefore vulnerable to climate change (sea 
level rise) and the occasional hurricane (either through catastrophic loss or saltwater intrusion). 
The Stafford Pond source in the northern portion of this region is controlled by the City of Fall 
River and is restricted in its withdrawal quantities and the costs to withdraw water. Our analysis 
indicates that the current and future goals of this Region can be met with the current supplies of 
water; however this Region must continue to address the vulnerability of its resources and plan 
for additional future expenses (due to potential salt water intrusion, lower raw water quality due 
to development, lack of available groundwater, or increasing costs from wholesale water 
contracts from Massachusetts). 

Public Supply Average Day Demand (ADD) Compared to Safe Yields
of Surface Water Reservoirs, Aquidneck Region 

Issues and Concerns: The Aquidneck Region water suppliers have developed a sophisticated 
system of reservoirs that are capable of managing existing and future demands that serve their 
existing customers with reasonable reliability. The main issues related to the Aquidneck Region 
relate to the vulnerability associated with a few of their key sources of supply (Easton (South) 
Pond, Nelson Pond, Gardiner Pond, and Stafford Pond). Although the existing supplies are 
artfully managed, the increasing pressures of land use on the protective areas surrounding the 
sources, the use of these sources by the public for recreation, and the proximity to the ocean must 
be closely studied to ensure that these sources (and the remaining ones) are available into the 
future. The WRB must address this conflict directly through the implementation of a targeting 
vulnerability assessment of their critical water resources. 

Surplus/Deficit
(MGD)

2005  2025
 65 GPCD

Buildout
65 GPCD

Average 6.1 4.1 1.4 
Summer (Comparisons of summer 
demand to reservoir safe yields are 
not applicable due to storage)

4.5 2.1 -1.1
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Initiative 14 Critical Water Supply Vulnerability Assessment 
Project Description: Vulnerability assessment of existing supplies and 

infrastructure related to natural and man-made 
impacts. 

Overview of the project: Perform assessment of vulnerability of existing 
supplies and infrastructure related to natural and 
man-made impacts. 

Key milestones: Short Range: 2-5 years 
Project budget: WRB staff time, consultant contract ($100,000) 
Existing partners: Newport Water Division, Stonebridge Water, 

Portsmouth Water, and North Tiverton Water 
Desired Outcome: Ensure that the water supplies are adequately 

protected for current and future uses. 
Current Status: The southern reservoirs in the Newport Water System 

are close to the shore and are moderately vulnerable 
to sea level change. The Stonebridge Water System 
reservoir (Stafford Pond43) is currently owned by the 
City of Fall River, and is designed as a backup source 
for the City of Fall River. The new Sakonnet River 
Bridge pipeline is capable of transferring moderate 
amounts of water south toward Newport, but not in 
adequate quantities as primary alternate source 

Key Challenges/Needs: The existing water supplies in the Aquidneck Region 
are moderately impacted due to the built up nature of 
the watershed and urban uses. 

Short-Term Actions: Continue to work with the Aquidneck Region water 
suppliers to protect and preserve their sources of 
supply.

Longer-Term Actions: Perform detailed assessment of critical water supplies 
Comments:

43 Stafford Pond Use Agreement (Appendix K)
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Island Region Initiative

Summary: The Island Region (Prudence Island, Jamestown, and New Shoreham) is 
characterized by the limited availability of fresh water resources and local adoption of successful 
water conservation programs. Their water supplies are primarily dependant on precipitation and 
return flow from consumptive uses such as septic systems. The corresponding land use 
projections for each of these islands are modest and reflect the limitations for additional water 
supplies. WRB studied these islands through the USGS Water Use and Availability studies and 
the University of Rhode Island and has confirmed the limited availability of water on these 
islands. Our strategic planning analysis indicates that the current and future demands must 
continue to be carefully managed to mitigate existing and future water supply risks. 

Initiative 14 Emergency Interconnect Program 
Project Description: Enhance existing emergency connection between 

North Kingstown and Jamestown 
Overview of the project: Ensure that short and long range water source 

projects for the Southern Region include provisions 
to deliver water to Jamestown in emergency 
conditions, including a conventional pipeline over the 
Jamestown-Verrazano Bridge. 

Key milestones: Short Range: 2-5 years 
Project budget: WRB staff time, supplier costs TBD 
Existing partners: North Kingstown Water, Jamestown Water 

Desired Outcome: Develop secure emergency interconnection across 
Jamestown Verrazano bridge, and ensure that future 
sources of water for the Southern Region include 
sufficient flow for Jamestown’s emergency 
requirements. 

Current Status: Current emergency connection is facilitated by 
flexible hoses laid across the Jamestown-Verrazano 
Bridge.

Key Challenges/Needs: The Jamestown-Verrazano bridge was not designed 
to transport a permanent water line. 

Short-Term Actions: Include demands for Jamestown in future capacity 
analysis for new sources for the Southern Region. 

Longer-Term Actions: Jamestown must continue to conserve water and 
explore alternate sources that are consistent with their 
limited development capacity. 

Comments:
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Initiative 20 Water Allocation44

Project Description: Allocation of the water resources of the State.
Overview of the project: Establish a system for allocating the water resources 

of the state.
Key milestones: Long Range: 10+ years
Project budget: WRB staff time, legal and technical costs TBD
Existing partners: WRB members, general assembly, municipalities.

Desired Outcome: Develop a technically and legally defensible system 
of allocating water when/where demand exceeds (or
threatens to exceed) supply. The program may 
include management tools to manage the water 
resources of the State, tools to ensure efficient uses of 
water for all users, and legal means to enforce 
compliance.

Current Status: Preliminary recommendations from previous 
WAPAC have been developed, Drought Steering 
Committee and Emergency Response Plans are in 
place for major water suppliers, and Demand 
Management Strategies and new sources of supply 
are being developed.

Key Challenges/Needs: WRB budget and staff are reduced. There are 
significant legal, political and management obstacles 
and the development of new water sources may 
negate the need to allocate water in the absence of an 
emergency. The WRB must successfully implement 
conservation efforts and water use reporting prior to
allocating water.

Short-Term Actions: Continue to develop the quality and quantity 
estimates of water resources throughout the State.
Develop new sources of water where appropriate.

Longer-Term Actions: Develop procedures for allocating water resources of 
the State.

Comments:

44 RIGL 46-15.7-1 Management of the Withdrawal and Use of the Waters of the State 
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STATE OF RHODE ISLAND WATER RESOURCES BOARD 

RULES AND PROCEDURES GOVERNING THE WATER USE AND 
EFFICIENCY ACT FOR MAJOR PUBLIC WATER SUPPLIERS 

Adopted May 16, 2011 

Authority: This rule is authorized pursuant to R.I. General Laws §46-15-8, as well as 
§46-15.3-5.1, §46-15.7-3, §46-15.8-5, and has been promulgated pursuant to the 
procedures set forth in the R.I. Administrative Procedures Act, R.I. General Laws 
Chapter 42-35.
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Rhode Island Water Resources Board 

Water Use and Efficiency Rule for Major Public Water Suppliers

1.0 General Provisions         

1.1 Purpose

The purpose of this rule is to establish targets and methods for efficient water use for 
major public water suppliers. This rule also establishes reporting requirements. 

1.2 Authority

This rule is authorized pursuant to R.I. General Laws §46-15-8, as well as §46-15.3-5.1, 
§46-15.7-3, §46-15.8-5, and has been promulgated pursuant to the procedures set forth in 
the R.I. Administrative Procedures Act, R.I. General Laws Chapter 42-35.

1.3 Construction and Application 
1.3.1 The terms and provisions of this rule shall be liberally construed to authorize 

the Board to effectuate the purposes of state law, goals, and policies. 
1.3.2 This rule applies to major public water suppliers, as defined within, and the 

Rhode Island Water Resources Board. 
2.0 Definitions

For purposes of these rules the following definitions apply: 

Board means the Rhode Island Water Resources Board, pursuant to RI General Laws Chapter 46-15, 
or, for the administration of these regulations, the staff of the Rhode Island Water Resources Board. 
Conservation pricing means a rate structure that is employed by water utilities with the intent of 
providing a price signal to reduce or minimize wasteful use of water resources and to reduce future 
costs to customers.  
Gallons per capita per day (GPCD) is a residential water use calculation that is determined by 
dividing the amount water supplied for residential use by the number days in the reporting period 
and further dividing that figure by the number of residents served in their places of residence.  
Increasing (or inclining) block rates refer to charging customers higher unit rates for progressively 
higher quantities of water used.
Leakage is a component of non-billed water and is water that is lost through the water supply system 
through leaks in pipes, pumps, services connections, etc. For purposes of this rule leakage is 
calculated by estimating the difference between total non-billed water and the total of the estimated 
or measured allowances for fire fighting, meter inaccuracy, theft, system usage, main flushing, sewer 
cleaning, storm drain cleaning, and other allowances that may be developed by the water resources 
board.
Non-billed water means the difference between water withdrawn and/or purchased by a supplier and 
water sold by a supplier. Components of non-billed water include leakage, fire fighting, meter 
inaccuracy, theft, system usage, main flushing, sewer cleaning, storm drain cleaning, and other 
allowances that may be developed by the Board. 
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Major water customer means a water customer of a major public water supplier that uses more than 
three million gallons/year or more than 750,000 gallons in any consecutive three-month period and 
is supplied by a public supplier 
Major public water supplier is a water supplier that obtains, transports, purchases or sells more than 
fifty million gallons of water per year. The Department of Defense is not included in this definition. 
Residential water use is water used by single and multiunit residences for household purposes. 
Seasonal Rates charge customers a lower water rate in the winter when water demand is usually 
lower and a significantly higher rate in the summer when demand is higher. All unit rates or rate 
blocks by class can be set so that they reflect higher summer demands for each customer class.  
Water Efficiency and Demand Management Strategy (hereinafter referred to as DMS) means a 
strategic plan and implementation schedule that is developed by a major public water supplier which 
meets the targets established by this rule and employs a combination of the required methods plus 
any combination optional methods in order to achieve a high level of efficiency.  The schedule lays 
out a timeline for implementing the strategies and identifies responsible parties. 
WaterSense certified means an appliance, product, or fixture certified by the U.S. Environmental 
Protection Agency as using water efficiently. 
Water source is a well, reservoir, pond, lake, and river or stream segment used for potable water 
supply.
Water Supply System Management Plan (WSSMP) means the plan that is prepared by major public 
water systems with content prescribed by R.I. General Laws Chapter 46-15.3 and submitted to the 
Water Resources Board pursuant to the Rules and Procedures for Water Supply System Management 
Planning

3.0 Water Efficiency and Demand Management Targets for Major Public Water Suppliers 

The following targets, pursuant to R.I. General Laws §46-15.3-5.1 (c) and §46-15.8-5, are 
established by the Board: 

3.1 Residential average annual water use of 65 gallons per capita per day (GPCD) which 
takes into consideration; 

3.1.1 Fluctuations in the population served.
3.1.2 Multi-unit residences that in some systems may be categorized and billed as 

commercial. 
3.1.3 Other factors as appropriate as determined by the Board. 

3.2 Efficient outdoor water use.
3.3 Efficient indoor water use. 
3.4 A full accounting of non-billed water. 
3.5 Leakage of no more than 10% of the withdrawals and/or purchased water measured as 

an annual average. 
3.6 Accurate metering and billing to account for all water supplied   

4.0 Methods for Achieving Targets for Major Public Water Suppliers   

4.1 Required Methods for Achieving Targets 
4.1.1 Initiate a program to accomplish 100% metering of all water delivered by 

December 31, 2012, as specified in R.I. General Laws §46-15.3-22(b). The 
metering requirement is not applicable to fire suppression systems, such as 
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fire hydrants and fire sprinkler systems since the high flows of such systems 
makes metering impractical. 

4.1.2 Initiate a program for the maintenance and replacement of meters in 
accordance with the American Water Works Association (AWWA) standards 
and water supply system management plans by December 31, 2012, as 
specified in R.I. General Laws §46-15.3-22(b).

4.1.3 Initiate a program for installation of radio frequency reading systems not later 
than December 31, 2012, as specified in R.I. General Laws §46-15.3-22(b).. 

4.1.4 Record metered usage and bill quarterly or more frequently by December 31, 
2013, as specified in R.I. General Laws §46-15.3-22(c). 

4.1.5 Education to encourage the efficient use of water for all customers, which 
may be developed and implemented by others.

4.1.6 Rate structures that are adequate to pay for all costs associated with water 
supply, are equitable, sensitive to economic impacts, and encourage the 
efficient use of water, per R.I. General Laws §39-15.1-3 or §45-39.1.5 as 
applicable. 

4.1.7 Implement leak detection programs in accordance with AWWA standards and 
water supply system management plans.  If leakage is more than 10% of the 
withdrawals and/or purchased water, as reported to the Board pursuant to rule 
5.3.5, a system-wide leak detection program shall be initiated during the 
following fiscal year and progress reported pursuant to rule 5.3.6, per R.I 
General Laws § 46-15.3-5.1(c).     

4.2 Optional Methods for Achieving Targets shall be encouraged and where possible 
incentivized in combinations appropriate to the water supplier that recognize the 
differences in supply systems and sources.  Optional methods shall include but are not 
limited to: 

4.2.1 Residential conservation pricing including inclining block rates and seasonal 
rates.

4.2.2 Reduce non agricultural outdoor water use. 
4.2.2.1 Limit landscape irrigation to no more than one inch per week, 

including natural precipitation.
4.2.2.2 Limit landscape irrigation to evening and/or early morning hours 

to reduce evaporative loss. 
4.2.2.3 Limit the size of landscapes that require irrigation. 
4.2.2.4 Establish new plantings during the spring and fall, whenever 

feasible. 
4.2.2.5 Select landscape plantings that, once established, require little or 

no irrigation.
4.2.2.6 Use soil moisture sensors on in-ground irrigation systems.
4.2.2.7 Use non-potable water (such as rainwater) where appropriate. 

4.2.3 Improve efficiency of indoor water use. 
4.2.3.1 In existing construction, replace water use appliances and fixtures 

with products that meet current building codes, WaterSense 
certified standards, or equivalent. 

4.2.3.2 In new construction, install appliances and fixtures that meet
WaterSense certified standards, or equivalent.
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4.2.4 Improve efficiency of water use by major water customers.    
4.2.4.1 Perform Water Audits (excluding proprietary processes) that

determine opportunities for reuse and reduce water use. 
4.2.4.2 Install appliances and fixtures that meet WaterSense certified 

standards, or equivalent. 
4.2.4.3 Implement industry-specific best management practices, excluding 

proprietary processes.
4.2.4.4 Renovations or new construction that utilize architectural and 

green building design standards such as Leadership in Energy and 
Environmental Design (LEED) certification, Low Impact
Development (LID) and other best management practices. 

4.2.4.5 Employee education. 
4.2.4.6 Outdoor water use methods as specified in 4.2.2 of this rule. 

5.0 Water Use and Efficiency Progress Reporting for Major Public Water Suppliers  

5.1 Suppliers shall report on forms and/or in a format as established by the Board. 
5.2 Suppliers shall prepare a Water Efficiency and Demand Management Strategy (DMS) 

to achieve targets identified in section 3.0 through the application of required methods 
in section 4.1 and through the application of selected optional methods listed in section 
4.2 and or any other methods as appropriate.   

5.2.1 The DMS shall be submitted by August 1, 2012, shall constitute an 
amendment to the Water Supply System Management Plan (WSSMP) 

5.2.2 The DMS shall include a description of actions to be taken to address each of 
the targets outlined in Rule 3.0 

5.2.3 The DMS shall include a description of how the methods outlined in Rule 4.0 
are to be implemented as part of the DMS. 

5.2.4 The DMS shall include a schedule and timeline for completing each of the 
actions included in the plan. 

5.2.5 The DMS is subject to review and approval by the Board. 
5.2.6 Subsequent versions of the DMS shall be submitted and reviewed pursuant to 

the Rules and Procedures of the Water Supply System Management Program. 
5.2.7 Progress in achieving the goals and implementing the DMS shall be reported 

annually pursuant to section 5.3.6. 
5.2.8 If progress toward meeting the water efficiency and demand management 

targets and the supplier specific measurable goals have not been met after 
implementing the DMS or after 5 years, whichever is sooner, the Board may 
require the DMS be revised. 

5.3 All Major Public Suppliers shall report annually to the Board no later than August 1 for 
the preceding fiscal year, starting July 1 and ending June 30.  The first report is due on 
August 1, 2011 and shall include; 

5.3.1 Withdrawals from each water source on a monthly basis; 
5.3.2 Wholesale purchases and sales on a monthly basis; 
5.3.3 The amount of water used by each category of use (residential, commercial, 

industrial, agricultural, government); 
5.3.4 Estimate of the number of residents served, including seasonal fluctuations, 

and with a description of the basis of the estimate; 
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5.3.5 Non-billed water and the components of non-billed water (to include leakage); 
5.3.6 Progress in achieving targets each year commencing one year from the 

submission of the first Demand Management Strategy.   

6.0 Enforcement

6.1 The Board may issue a Notice of Violation to any major public water supplier that fails 
to comply with provisions of these regulations. The major public water supplier shall 
have twenty (20) days to respond to the Notice of Violation in writing.  After an 
opportunity to be heard before the Board and in accordance with R.I. General Laws 
§42-35-9, failure to resolve the outstanding Notice of Violation in a manner consistent 
with the schedule as determined by the Board may result in the issuance of an 
administrative order. The issuance of an administrative order shall be deemed a final 
agency order subject to an immediate appeal in the superior court of Providence County 
or in the superior court in the county in which the cause of action arose.  Any appeal 
taken and subsequent review by a court with jurisdiction shall be in accordance with 
chapter 35 of title 42. 

6.2 The Board may issue to any major public water supplier failing to comply with the 
requirements of rule 5.0 (Water Use and Efficiency Reporting) an order requiring 
submission of the required information.   

6.3 Any finding by the Board of non-compliance by a major public water supplier listed in 
R.I. General Laws § 39-15.1-2(4) with the requirements of R.I. General Laws § 46-
15.3-7.5 or § 46-15.3-7.6 shall be forwarded to the Division of Public Utilities and 
Carriers as required by R.I. Gen. Laws § 46-15.3-20.

6.4 Failure to comply with any administrative order issued by the Board may subject a 
major public water supplier to the penalties set forth in R.I. General Laws § 46-15-
11(b).

7.0 Severability
7.1 If any provision of this rule or the application thereof to any person or circumstance, is 

held invalid by a court of competent jurisdiction, the validity of the remainder of the 
rule shall not be affected thereby.      

8.0 Effective Date
8.1 This rule takes effect twenty days after filing with the RI Secretary of State. 
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Draft Report September 2, 2011 

Table 14.  Woonsocket WWTF Project Construction Cost Summary 

Project Phase/Reusers Construction Cost 
(Million US$) 

WWTF upgrade $8.14
Water storage facility and distribution pumps $4.02
Ocean State Power $3.25
Cass Park $0.36
Construction Project Total $15.78  

Average annual O&M costs for the Woonsocket WWTF project are estimated at approximately 
$257,000.

6.0 RECOMMENDED PROJECTS FOR CONCEPTUAL DESIGN

Both the West Warwick and Woonsocket WWTFs face stringent nutrient standards for nitrogen 
and phosphorous which will require each WWTF to upgrade its system to include a very 
rigorous filtration system with which it would be very easy for them to meet the reuse standards 
specified in this assessment.  They both provide recharge to stressed watersheds or have the 
potential to reduce water use from districts withdrawing from stressed watersheds.  In addition, 
the NBC Bucklin Point WWTF would not require an equalization tank because the WWTF flow 
always exceeds the potential demand for reuse water.  These three WWTF projects are good 
candidates for a conceptual design.  This qualitative assessment is also supported by a cost 
assessment.  Table 15 summarizes data for each WWTF, including design flow, the number of 
potential reusers, the types of reuse, construction costs, and an estimate of cost per flow.  The 
cost per flow is estimated in total construction cost per gallon per day of reuse water, and shows 
that these three WWTFs have the lowest comparative cost.   

Table 15.  Summary of WWTF Projects 

WWTF 
Design
Flow

(MGD)
Reusers Reuse Types 

Construction 
Cost

(Million US$) 

Construction Cost for 
each Gallon Per Day 

of Reuse (US$) 

East Greenwich 1 3 Irrigation
Recharge $13.00 $13.0

NBC Bucklin 
Point 3 5 Power plant 

Irrigation $34.45 $11.5

Quonset Point 
(RIEDC) 0.5 2 Industrial

Irrigation $11.78 $23.6

South
Kingstown 0.3 - 2 300 - 2,200 

acres
Irrigation

(turf farms) $11.8 - $70 $24-35 

West Warwick 2 9 Industrial
Irrigation $19.17 $9.6

Woonsocket 2.5 2 Power plant 
Recharge $15.78 $6.3
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RI WATER RESOURCES BOARD

BIG RIVER MANAGEMENT AREA

POLICIES

July 1997

AUTHORITY:  These regulations are adopted in accordance with Chapter 42-35 pursuant to
Chapter 46-8 of the Rhode Island General Laws, as amended.
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PREFACE

The following policies have been developed to guide the Rhode Island Water Resources Board in
its management of the state-owned property in the Big River Management Area.  It recognizes
the natural resources of the area and those public uses that are compatible with them.  The plan
addresses administration, operation, maintenance and development requirements as well as the
budgetary demands imposed.

The Board further recognizes the present usage of the land by the original owners.  Only by joint
local and state concern for the natural features of the area can the character of the region be
maintained.  The Board also acknowledges that all aquifers within the State must be preserved.
The Big River Management Area is a water aquifer under State control and the integrity of the
water quality can and must be preserved.

Furthermore, the RI Water Resources Board is committed to providing equal opportunity in
every aspect of its programs and will not discriminate because of race, sex, national origin, age,
religion, sexual orientation, or disability.

Acknowledgments

The RI Water Resources Board wishes to thank all persons who were instrumental in the
development of the Big River Policy Book as well as all those who live within, or contribute to
the daily operations of the Big River Management Area.
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Administration

The Big River Reservoir concept was initiated in 1928.  It was not until 1962 that a Special
Governor’s Commission recommended acquisition of the property.  In 1964, the General
Assembly, under the Big River-Wood River Acquisition Act, established a requirement for a
bond issue of five million dollars ($5,000,000) to be placed on the general referendum ballot.
Having recently experienced the inconveniences and health hazard associated with several
drought seasons, the voters passed the bond referendum.

Under the powers of eminent domain, the state began acquiring property by condemnation
beginning in Coventry in 1965, West Greenwich in 1966, and the in the Wood River area in
Exeter in 1967.  Due to substantial litigation, both the amount of land and the cost of acquisition
exceeded desired proportions.  In the end, the state obtained a total of 8,600 acres from 351
owners which comprised 444 parcels at a cost of $7.5 million.  Management of the land and the
200 structures thereon, became the responsibility of the Water Resources Coordinating Board,
forerunner of the Water Resources Board.

Due to the opposition to the reservoir by the federal government, the US Environmental
Protection Agency, and environmental organizations, the state placed the project on indefinite
hold in 1990.  In 1993, the RI General Assembly passed legislation declaring the Big River
Management Area as “Open Space,” to be utilized and enjoyed by residents of the State of
Rhode Island.  To this end, several civic groups engage in activities ranging from sports, hiking,
canoeing, military training and other recreational activities.

JURISDICTION AND RESPONSIBILITY

RI General Laws 1956, Chapter 46-15-6, Powers and Duties.  In order to implement the plans
and programs, the Board shall have the following powers and duties in addition to those powers
enumerated under Chapter 46-15.1-5:

(a) To acquire, with the limitation of funds therefore, the sites, appurtenant marginal lands,
dams, waters, water rights, rights-of-way, easements, and other property or interests in
property for reservoirs, ground water wells, well sites, and for such pipe lines, aqueducts,
pumping stations, filtration plants and auxiliary structures as may be necessary or
desirable for the treatment and distribution of water from those reservoirs, ground water
wells and well sites.  Lands acquired under the provisions of this section shall be acquired
with the approval of the governor by purchase, gift device, or otherwise on such terms
and conditions as the Board shall determine, or by the exercise of eminent domain, in
accordance with the provisions of RIGL Chapter 6 of Title 37, as amended, insofar as the
same are consistent with the provisions hereof;
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(b) To enter into contracts and/or agreements with such departments, divisions, agencies, or
boards of the state as are directed by the governor to regulate, manage, or perform related
functions of any lands or waters acquired under the provisions of the Big River-Wood
River Reservoir Site Acquisition Act. (P.L. of 1964, Chapter 133);

(c) To compensate the departments, divisions, agencies, or Board from the Water
Development Fund established in RIGL Chapter 46-15.1-20 in an amount equal to the
cost of providing such functions or services as are directed to be performed by the
governor. The compensation shall be mandatory and shall be provided according to
procedures established by the RI Department of Administration.

RI Public Law 1964, Chapter 133, Section 7 . . . the water resources co-ordinating board . . .
Said Bard is vested with all power and authority necessary or incidental to the purposes of this
act.  When deemed necessary, the Board reserves the right to authorize the State Police, RI
Department of Environmental Management, and the RI National Guard, Air and Ground
Divisions to perform duties on behalf of the Board.

FACILITIES

Of the 200 buildings taken at the time of condemnation, there remained 47 residential
homes, 79 mobile homes, 3 commercial buildings and a 9-hole golf course.  In addition, there is
a Field Office, located at 612 Nooseneck Hill Road, West Greenwich, which is the base of
operations in the Big River Management Area.

EQUIPMENT

In conjunction with the Memorandum of Understanding with the RI National Guard, the
Board has at its disposal the following equipment: front-end loaders, high utility motion vehicles,
bulldozers, water tankers, 4x4 trucks, graders, various hand tools and manpower.

POLICIES

In the operation of the Big River Management Area, the Board, having taken into
consideration comments voiced at a public hearing, adopted the following policies, which have
been filed with the Secretary of State. Specific agreements related to these policies are on file at
the Water Resources Board office.
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POLICY CONCERNING USE OF THE BIG RIVER MANAGEMENT AREA

Consistent with the General Assembly designation of the Big River Management Area as open
space to be utilized and enjoyed by residents of the State of Rhode Island, the Water Resources
Board may allow individual and organized recreational and training activities within the area.
Groups and/or organizations interested in conducting such activities must submit a Big River
Management Area Land Use Request Form to the Board thirty (30) days prior to the activity
date.  The Board requires verification of general liability insurance coverage in an amount
determined by the Board and/or reserves the right to require additional information it deems
necessary.  Individual activities which do not require Board approval include, but are not limited
to, hunting, fishing, hiking, canoeing of Big River and horseback riding.  Activities that are
forbidden include swimming, trapping, camping, off-road biking, clear-cutting, firewood cutting
and canoeing on ponds.  Fuel, electric motors and all terrain vehicles are forbidden in the Big
River Management Area.  The Board will seek the assistance of local and state law enforcement
agencies in the removal/detainment of persons found engaging in unauthorized activities within
the Big River Management Area.  The Board cannot be held liable for any injuries sustained
during voluntary recreational use of the Big River Management Area.

POLICY CONCERNING FAIR MARKET APPRAISALS

In order to maintain rental market comparability on the Big River Management Area rental
properties, the Water Resources Board will complete an initial fair market rental appraisal, using
a comparative approach.  The fair market rents established by this appraisal process will be
reviewed annually. The housing component of the Consumer Price Index (CPI) for the New
England Region, effective the preceding year, will be utilized to determine the annual rental
increase.  Notification of the rental increase will be provided to the tenants during the month of
May with an effective rent increase on July 1 of that year. The Board will conduct subsequent
fair market rental appraisals of all residential and commercial Big River Management Area
properties on the fifth anniversary year commencing 1995, 2000, 2005, etc.

POLICY ON RENTAL FREEZE FOR ORIGINAL OWNERS & SENIOR CITIZENS ON
1977 LIST

In 1977, the Water Resources Board and State Property Committee met to review and establish
the rent for various Big River properties condemned and taken into state ownership.  With input
from state and local officials, the decision was made to “freeze” the rent charged to those
individuals whose property was condemned for the Big River Reservoir but who continued to
live there as tenants of the Water Resources Board.  These “original owners” are defined as those
persons whose names appear on the original deed and lease agreements signed in 1964 at the
time of the land condemnation.  This rent concession is exclusive to the original owner(s) of the
premises while he or she is a tenant of the Water Resources Board in that home which he or she
owned at the time of condemnation.  The rent concession shall terminate upon the death of the
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original owner or if the original owner fails to reside on a continuous and uninterrupted basis at
the premises or upon termination of tenancy for breach or nonpayment.  This rent concession
will not apply to family members of the original owner and cannot be assigned or transferred.

Senior Citizens over sixty-five who resided on Big River properties in 1977 were also granted a
“freeze” in rent.  This stabilized rent concession is exclusive to the senior citizen tenants who
resided on the Big River property in 1977.  This rent concession shall terminate upon death of
the tenant or if the senior citizen fails to reside on a continuous and uninterrupted basis at the
premises or upon the termination of tenancy for breach or nonpayment.  This rent concession
cannot be assigned or transferred.

POLICY CONCERNING SUBLEASING BY ALL TENANTS OTHER THAN
ORIGINAL OWNERS

No tenants of the Big River Management Area are authorized to sublease any portion of the
leased property, residences or other buildings located on or about his or her property, with the
only exception being the one currently existing sublease for which the Board is presently
scheduled to render a formal approval.  Failure of the tenant to comply with this policy and the
lease agreement is a default of the lease agreement with the Board.  Upon default by a tenant, the
Board will begin eviction proceedings as set forth under state law.

Original Owners, who currently have Board approval, may extend the sublease to their property
only after submitting a request to the Water Resources Board and receiving Board approval.  The
sublease request will set forth the actual intended sub-lessee’s uses, insurance of the sub-lessee,
any financial agreements between the lessee and sub-lessee.  The Board reserves the right to
request any additional information it deems appropriate prior to the ruling on the lessee’s
sublease request.

POLICY CONCERNING TEMPORARY REDUCED RENT
FOR LOW INCOME TENANTS

The Big River property is not subsidized housing.  However, the Board recognizes that certain
existing tenants in the Big River Management Area do not have sufficient financial resources to
lease the property they currently occupy at the fair market price.  Therefore, in accord with
guidelines established by US Housing and Urban Development, the Board will allow qualified
existing tenants to remit no more than 30 percent (30%) of their household income for rent,
effective on the signing of the new lease agreement.  These tenants shall complete income
verification forms provided by the Board to substantiate claims of inability to pay fair market
rent.  Tenants will be required to update household income information on an annual basis and/or
upon any change of circumstances in household income or family status.  Providing false or
incomplete information relative to income will eliminate the tenant from eligibility for this
program.  Tenants participating in this program shall apply for subsidized housing to the local
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housing authority or other housing agency at the time of application to this program and will
provide copies of the same to the Board.  The concern of the Water Resources Board is to insure
that no existing tenant is displaced, due to inability to pay the fair market rent. However this
program is temporary in nature and is not intended to supply permanent subsidized housing.
Only those persons who are Big River tenants as of December 1, 2000 are eligible to participate
in this program.  This program shall terminate on December 31, 2005.

POLICY CONCERNING INSPECTIONS

In order to sustain a safe, habitable environment for its tenants, the Water Resources Board shall
conduct inspections no less than once a year of the residential and commercial facilities located
within the Big River Management Area.  Said inspections will be performed by the State
Building Code Commission or other state-approved entity which will report any findings of State
Building Code violations to the Water Resources Board.  The findings of the inspection shall be
deemed conclusive to the condition of the property.  In the event the dwelling is deemed
irreparable and/or condemned by the State Building Code Inspector or other entity, the Water
Resources Board reserves the right to terminate the lease and begin eviction proceedings.  All
buildings so designated will be razed as soon after the vacancy as practicable.

POLICY ON MAINTENANCE RESPONSIBILITIES

Recognizing the responsibility of the tenant to maintain their dwelling as follows: The tenant
agrees during the continuance of the lease to keep the interior and exterior of the leased Premises
leased in good repair, ordinary wear and tear excepted, including the setting of glass in windows
and doors, if any, and in addition thereto, the Tenant covenants and agrees to maintain the
heating, plumbing, electrical, and all other mechanical and structural systems and to repair any
damage caused by Tenant’s misuse of all appliances within the leased Premises, including but
without limiting the generality thereof: the plumbing facilities, heating appliances, electrical
wires and fixtures, if any. The Tenant will indemnify, defend and save harmless the Landlord
from any and all loss or damage which at any time during the continuance of this lease may be
caused to anyone or anything by the leakage or escape of any water to the leased Premises which
is in any way caused by the Tenant. At the expiration, or sooner termination of this lease, Tenant
shall quietly and peacefully surrender up to the Landlord full possession of the leased Premises
together with all improvements, alterations and additions made during the term of the lease by
either Tenant or Landlord, all in as good order as they now are or may be put in.  The tenant
agrees to repair any holes in floors, walls and fixtures of the Leased Premises caused by Tenant,
and in the event that said Tenant shall leave the leased Premises in such a condition that
Landlord shall be required to repair or restore the leased Premises, Tenant agrees, upon demand
of Landlord, to pay the cost and expense thereof.  The Water Resources Board has reduced the
fair market rent value of each dwelling by an amount which reflects the average cost of
maintaining the property in good condition in the standard set forth in the State Building Code.
The Board will determine the rent reduction amount based upon recommendation of a licensed
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appraiser.  No structural alterations shall be made unless the Lessee first obtains the permission
in writing from the Water Resources Board using the “Request for Maintenance Form.”  Failure
of the tenant to maintain and/or repair the property is a default of the lease agreement with the
Board.  Upon default by a tenant, the Board will begin eviction proceedings as set forth under
state law.

POLICY ON APPLICATION PROCESS

The process for applying for property rental within the Big River Management Area shall be as
follows:

1. Application will be made available at the Water Resources Board Field Office,
612 Nooseneck Hill Road, West Greenwich, or other address designated by the
Board, and will be provided by mail, upon request;

2. Applicants must complete Application Form and provide verification of
employment as well as rent history from a prior/present landlord(s).

3. Board staff will review the application and determine acceptability based on
number of occupants, household income and information provided by
prior/present landlord(s).

4. Applicants will be notified by mail of determination of acceptance/refusal and in
the case of acceptance, the position on the waiting list.

Accepted applicants will be placed on a waiting list based on the official date of application, i.e.,
the date received by the Big River Management Area Property Manager.  Applicants must
complete a Notice of Continued Interest in Leasing Property form on an annual basis.  Failure to
complete this form will result in the applicant’s name being removed from the waiting list.
Applicants will be placed in available homes based on application date and suitability of home
relative to the number of occupants.

POLICY ON HAZARDOUS MATERIALS

The RI Water Resources Board prohibits storage within the Big River Management Area of any
listed hazardous substances in a quantity greater that the final reportable quantities as specified in
40 CFR 302.4, Superfund Hazardous Materials List.  Furthermore, all commercial tenants are to
comply with RIGL 28-21, Hazardous Substance Right-To-Know Law.  A copy of both the law
and regulation are on file at the Water Resources Board Field Office, 612 Nooseneck Hill Road,
West Greenwich.  Failure by a tenant to adhere to this policy will be considered a breach of the
lease agreement; subsequently the Board may initiate eviction proceedings as set forth under
state law.
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POLICY CONCERNING CATASTROPHIC REPAIRS

The RI Water Resources Board, on each situation, will determine the requirements and
procedures for repair of catastrophic damages.  On behalf of the Board, the State Building
Inspector or an authorized agent will inspect the property and advise the Board as to the extent of
the repair necessary.  The Board will approve the actions to be taken consistent with the opinion
of the State Building Inspector and in accord with the mandates of the Rhode Island General
Laws which may include repair, or demolition of, the building when appropriate.

PROTECTION

The Water Resources Board employs the assistance of local and state emergency personnel.  The
Mishnock Fire Company provides coverage for the area inclusive of Hopkins Hill Road,
Division Road, Burnt Sawmill Road and Nooseneck Hill Road (up to Big River Bridge).  The
West Greenwich Fire Company supports the remainder of the Big River Management Area. The
area is also patrolled by the RI Dept. of Environmental Management’s Enforcement Division
Conservation officers.

HISTORICAL SITES

The Water Resources Board intends to coordinate with the RI Historical Preservation Society for
the possible relocation of several historical homes within the Big River Management Area, prior
to demolition, major renovation or initiation of construction of the Big River Reservoir. The
Board also intends to relocate several historical cemeteries as part of the reservoir project.  With
the exception of the Hopkins Cemetery, these cemeteries are no longer functional.  On April 24,
1978, the Board granted Ardis Barbour permission to be buried in her family cemetery on
Hopkins Hill Road.  This particular cemetery is located on high ground and will not be relocated
due to the reservoir construction.

REVENUE

RI General Law 1956, Chapter 46-15.1-20  Water development account fund. (a) There is
hereby created a special fund called “water development fund” from any net proceeds which may
be paid to the state as a result of the lease of any reservoir sites or other facilities as may be
acquired or constructed by the state in accordance with the provisions of this chapter and chapter
15.1 of this title, as amended, or as otherwise authorized or permitted, or as a result of the sale of
surplus property or any interest therein, including without limiting the generality of the
foregoing, the sale of excess gravel, timber or tother materials located on the reservoir sites or
other facilities. Monies from this fund are hereby appropriated for the purposes authorized by
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Chapter 46-15-6 and also hereby made available for borrowing by the board, in accordance with
and pursuant to the provisions of Chapter 46-15.1-4, exclusive of acquisition of reservoir sites,
and the state controller is hereby authorized and directed to draw his or her orders upon the
general treasurer for the payment or loan of such sums or such portions thereof as may be
required from time to time upon receipt by him of properly authenticated vouchers; provided,
however, that in the event the water development account created by this chapter exceeds the
sum of one million dollars ($1,000,000) such excess over that amount is hereby made available
and appropriated for expenditure by the board to implement the plans and programs thereof as
are authorized by this chapter and chapter 15.1 of this title, the general laws exclusive of the
acquisition of reservoir sites.
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Water Supply and Demand Estimating 

Throughout the summer of 2011 the WRB staff compiled and analyzed data from multiple WRB 
projects1 related to water availability and water supply.  Three public presentations (workshops) 
were held to present our findings. This document summarizes and refines data presented in the 
three workshops and incorporates comments received during and after our presentation.  Four 
water management regions have been developed that reflect the existing water supply system and 
facilitate strategic planning to meet the state’s current and future water supply needs. The 
purpose of this document is to provide technical background on water availability, use and 
projected demand to the Board for the strategic planning session. 

Water Availability - Hydrologic Systems

Our first presentation discussed the question “How much water is there”? From a hydrologic The
perspective, “available water” is  the amount of water that “flows” through our State to support 
natural and man made systems. Though variable, the total quantity can be expressed as the an
estimated average annual long term water budget; . the amount of water that “flows” through our 
State.   This annual long-term water budget is dispensed to support many hydrologic systems like 
drinking water supply, river flow, hydropower, aquatic life, and recreation. Selected data compiled 
from the Water Use and Availability Studies is presented below.  The largest and most important 
“input” into the long term water budget is precipitation. It comprises 2.7 Billion gallons a day on 
average or roughly 83% of the total inflow.  Other inputs are detailed in each of the Water Use and 
Availability studies but not included in the table below. 2  The largest output is evapotranspiration.  
Total “flow” is presented in the right column: 

Hydrologic Water Availability: Estimated Long Term Water Budget

Water Use and Availability 
Study Area 

Total Precipitation
(MGD) 

Evapotranspiration 
(MGD) 

Total Long Term 
Average Annual 

Budget 
(Inflow=Outflow) 

(MGD) 

Blackstone 452.2 199.8 815.8

Woonasquatucket/Moshassuck 171.3 79.7 175.3

Pawtuxet/Quinebaug 692.2 338.2 723.1

East Narragansett Bay 289.5 138.4 292.1

West Narragansett Bay 270.0 113.3 455.3

Pawcatuck 715.2 308.5 723.1

South Coastal 135.2 60.6 136.4

Total Statewide 2,725.6 1,238.5 3,321.1

1 Sources: Water Use and Availability Studies (seven) commissioned by WRB and conducted by US Geological 
Survey 2000-2007, plus two studies conducted by University of Rhode Island 2000 and 2005, and the Statewide 
Supplemental Water Supply Feasibility Assessment, August 2008. 
2 The table shows the most important inflow (precipitation) and outflow (evapotranspiration) components of the 
water budget.  Other components, not shown but part of the total input/output include streamflow, groundwater 
inflow and underflow, water withdrawals and return flow. 
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Summary

An estimated 3,321 million gallons of water a day (MGD) or 3.3 billion gallons per day flows 
through the State on an annual average basis. 
An estimated 1,238 MGD is lost to the system through evapo-transpiration. 
Net water in the aggregate is the difference: 2,083 MGD or 2 billion gallons per day.

Water Availability - Public Water Supply System Capacity

From a functional perspective, public water system “available water” is the amount of water that 
the public systems can pump, store and deliver. Data compiled from WRB’s Water Supply 
System Management Plans and from individual suppliers and published in the RI Water 
Resources Board Statewide Supplemental Water Supply Feasibility Study, August 2008 is 
presented below: 

Statewide Public Water Supply System Capacity 

Supplemental Water Studies 
Water Supply Area 

Total Capacity 
(Sources + Purchased Water) 

(MGD) 

Providence 83.0 

Northern Rhode Island 42.5 

East Bay Area 28.9

West Bay, Central and Southern  63.9 

Richmond Water Supply System 0.9 

Westerly Water Division  7.2 

Block Island Water Company 0.3 

Total 226.6 

Summary

Total combined water supply “system” capacity is estimated at 227 MGD. 
Surface water system (reservoir) capacity is the calculated safe yield of the source.  
Groundwater capacity is calculated as the 18 hour pumping capacity of wells and 
interconnection contract limits. 
Most Rhode Islanders rely on public supply (92%) and nearly all the public water (98%) is 
supplied by the 30 largest suppliers included in the table above.
The major public water suppliers currently “use” just over 10% of the available water in the 
State on an average annual basis (226.6 MGD/2,083 MGD = 10.8%3)

3 Calculation is net evapotranspiration 
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NORTHERN REGION
SDM: 17 MGD
Safe Yield: 108 MGD

SOUTHERN REGION
SDM: 15 MGD
Safe Yield: NA

ISLANDS REGION
SDM <1MGD
Safe Yield: < 1 MGD

AQUIDNECK REGION
SDM: 0.3 MGD
Safe Yield: 14 MGD

Water Availability - Sustainable Water Supply

WRB assesses statewide water availability for strategic planning purposes with consideration for 
how much water is needed by the environment during low flow conditions.  The State 
environmental goals related to groundwater availability include ensuring “sufficient flow for 
healthy aquatic systems”4. WRB staff has included this resource protection goal to determine the 
“safe yield” of both groundwater and surface water systems. The WRB estimates of water 
availability are therefore compliant with WRB statutes5, which define the sustainable yield as the 
“sustainable withdrawal that can be continuously supplied from a water source without adverse 
effects throughout a critical dry period……” 

WRB estimates Sustainable Water Supply availability as the calculated allowable groundwater 
depletion (SDM) and the published (engineering calculations) for surface water reservoir safe 
yields. The groundwater allowable depletion value is derived from the RIDEM Stream Depletion 
Methodology (SDM), May 2010 Draft.  It should be noted that the SDM is intended to be a point 
withdrawal evaluation tool for groundwater withdrawals.  Its representation on a basin and 
municipal basis and its comparison to current and projected water demands is are all subject to 
further refinement.  In part this is due to the draft status of the methodology, the imminent 
release of Streamstats by USGS (WRB funded) and further policy discussions. 

It is difficult to quantify the 
flow that is sufficient for 
healthy aquatic systems.  
The natural 7Q10 values 
that are used as the basis of 
determining allowable 
depletions represent low 
flows that occur in the 
range of 0.5-2% of the 
time.6 The allowable 
depletions are 10% to 50% 
of that flow in the summer.  
The representation of the 
SDM at the basin level 
compares the summer 
allowable depletion values 
to self supply and public 
groundwater withdrawals. 
Storage is considered 
separately (reservoir safe 
yields).

For our strategic planning session, WRB staff has estimated the allowable depletion for each 
basin of the state on at least a HUC 10 basis compiled from the data that is presented in the 
applicable Water Use and Availability Studies. We have also presented HUC 12 data for the 

4 RIDEM Stream Depletion Methodology (SDM) 
5 RIGL 46-15.7-2 (3): WRB – Management and Withdrawal and Use of the Waters of the State 
6 Verbal communication with Gardiner Bent USGS 
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Southern and Northern Regions.7 Water availability is estimated using average and peak summer 
month withdrawals and demand using the Water Use and Availability studies, the RIDEM SDM, 
peak agricultural use data, and the Supplemental Water Study. The water withdrawal data used is 
five year average public and self supply data as published in the Water Use and Availability 
Studies unless otherwise noted.  The drainage areas and reference gages used for the calculation 
are as published in the corresponding Water Use and Availability studies.  The allowable 
depletion is converted from cubic feet per second (cfs) to million gallons per day (MGD) by 
multiplying by 0.65.  Allowable depletions are calculated but not considered in the totals for the 
Abbott Run (Pawtucket Water Supply Board source) and Scituate Reservoir Complex sub basins 
(Providence Water Supply Board source) for purposes of accuracy.  The water under the Scituate 
Reservoir Complex and the water withdrawn and released in Abbott Run should not be 
considered “available”.  In those two basins, the surpluses and deficits are calculated based upon 
surface water reservoir safe yields only. 

Summary

The current sustainable water supply for the State’s Water Management Regions is: 

Northern Region:    125 MGD

Southern Region:    15 MGD

Island Region:    1 MGD

Aquidneck Region:   14 MGD
Drought and Emergency Supply

An additional resource protection, public health and public supply consideration is drought and 
emergency supply.  The Supplemental Water Supply Study and individual Water System Supply 
Management plans identify demand reduction strategies to implement during droughts or 
emergencies.  The Supplemental Study quantifies short term (3-6 months) and long term (1-2) 
levels of reduction that could be tolerated. They correspond to 30 GPCD and 20% reduction for 
all other customers for a short term emergency and 45 GPCD and 20% reduction for a longer 
term emergency.  WRB staff analysis reveals that deficits persist in the Southern region at these 
emergency demand levels (Reference 2). 

7 See Reference 1 for detailed SDM calculations by region. 
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Current and Projected Demand for Water

Projected demands for water were derived using the WRB’s Supplemental Water Supply Study
and were collected for towns that are served by major public suppliers. The public supply data is 
average day demand data collected from individual water suppliers and “normalized” to our base 
year used for other analyses (2005).  The total statewide demand estimated from the 
Supplemental Water Supply Study data is 135 MGD average day demand (ADD) for 2005, 
compared to the average five year water withdrawal data of 132 MGD aggregated from the 
Water Use and Availability Studies. WRB staff also added self supply data from the Water Use 
and Availability Studies and local Community Comprehensive Plans for municipalities to 
address demand data that was not collected in the Supplemental Water Study. Although the self-
supply demand is small compared to the total amount of demand serviced through the major 
public suppliers, it was important to consider this data for completeness. The Water Use and 
Availability Studies also present 5 year average summer data for June, July, August and 
September. WRB staff compiled July withdrawal data for each region and applied the ratio (peak 
to average) to estimate peak summer demand by region.  

During the second and third WRB Strategic Planning 
workshops (“How much are we using”, and “How much 
do we need”), WRB staff identified several areas of 
concern (graphically represented as the “red dot” areas) 
to emphasize the basins of the state that currently 
exceed our “Resource Protection Goals”. In the 
Northern Region the large red dot indicates that 
withdrawals exceed allowable depletions and safe yields 
of the reservoirs in the Peters and Abbott Run 
subbasins; and the smaller dot indicates occasional 
exceedances of the safe yield in the summer months in 
the Scituate Reservoir Complex subbasin.  In the 
Southern Region, the island of Jamestown, HAP, 
Chipuxet, and Lower Pawcatuck basins are identified 
for exceedances of their respective allowable depletions 
(Sustainable Water Supply).8

This document provides additional detail to assist in 
evaluating the “red dot” areas, analyzing the data (by Region), and articulating future efforts to 
compile and distribute technical information. The WRB staff has refined our analyses since the 
July 14, 2011 workshop. The additional goals related to economic development, agriculture and 
land use are not directly estimated in this analysis; rather they are generally acknowledged 
through our strategic mix of priority initiatives. 

8 The data also indicates that the West River subbasin exceeds the goal.  This is due primarily to the drainage basin 
size for the Rhode Island portion and self supply withdrawals for Ocean State Power (2.379 MGD) and 
Seville/Dorado (2.039 MGD) which is no longer in business.  An updated analysis should be conducted for this 
subbasin. 

WRB Draft Strategic Plan 2/10/2012 Page 91



6

Northern Region

The Northern region is home to 80% of the state’s population and is served predominantly by 
large public suppliers and surface water reservoirs.  The percentage of the total population served 
by public supply ranges from 89% in Bristol County to 98% in Providence County.9 Nearly all 
(97%) of the public supply is derived through surface water systems. Thus, in the Northern 
region when there are periods of time with little rain, whether summer dry spells or longer term 
droughts, the majority of water to meet demands is derived from storage in the public water 
supply reservoirs.  As a result, the most important level of analysis for the region is the capacity 
and safe yield of the sources compared to current and projected demand. An analysis of water 
use to availability follows. Self supply is compared to the allowable stream depletion and public 
supply is compared to the safe yield to assess projected water needs for the region. 

Public Supply
The combined surface water safe yield of the region is 107.6 MGD.  Current and projected 
average day demands related to the public supplies total 96 MGD in 2005, 104 MGD in 2025 
and 115 MGD at buildout.  Average day demands for public supplies fall within the reservoir 
safe yields for 2005 and 2025 and are projected to exceed the safe yields at buildout. Summer 
demands exceed safe yield currently and into the future. However, the increased peak demands 
are met by available storage and capacity which is reflected in the average data.   

Public Supply Average Day Demand (ADD) 
Compared to Safe Yields of Surface Water Reservoirs, Northern Region 

Water Supplier 
2005  

Average
Demand
(MGD)

2025  
Average
Demand
(MGD)

Buildout
Average
Demand
(MGD)

Bristol County Water Authority (BCWA) 3.7 3.9 7.1
Cumberland Water District 2.7 3.2 4.1
Harrisville & Pascoag [0.6] [0.7] [1.5] 
Kent County Water Authority (KCWA) 11.0 13.4 16.7
North Smithfield 0.1 0.6 2.3
Pawtucket 12.3 14.6 15.8
Providence Water Supply Board 60.9 60.9 61.9
Woonsocket 5.6 7.1 7.1
Total Northern Region Demand 96.3 103.7 115.1
Reservoir Safe Yield 107.6 107.6 107.6 
Average Demand over/under Safe Yield 11.4 3.9 -7.5

Summer Demand over Safe Yield
(Comparisons of summer demand to 
reservoir safe yields are not applicable 
due to storage)

-17.5 -27.2 -42.0

The following table applies the goal of 65 gallons per capita per day (GPCD) to the current and 
projected public supply demands. For suppliers whose original projections were based on per 

9 USGS 2005 Water Use and Availability Compilation 
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capita demands equal to or below 65, there is no change in the estimated demands.  The table 
below shows that average demands are within reservoir safe yields on average through 2025 and 
that meeting the goal of 65 GPCD through the statewide Demand Management Strategy/WSSMP 
effort reduces projected demand by an estimated 4MGD in 2025 and 2 MGD over safe yield at 
buildout.  Summer deficits are mitigated by storage which is reflected in the average demand 
data.

Public Supply Average Day Demand (ADD) 
Compared to Safe Yields of Surface Water Reservoirs, Northern Region for 65 GPCD Goal 

Water Supplier 2005
Average
Demand
(MGD)

2025  
65 GPCD 
Average
Demand
(MGD)

Buildout
65 GPCD 
Average
Demand
(MGD)

Bristol County Water Authority (BCWA) 3.7 3.9 6.8
Cumberland Water District 2.7 3.0 3.8
Harrisville & Pascoag [0.6] [0.6] [1.3] 
Kent County Water Authority (KCWA) 11.0 13.4 16.4
North Smithfield 0.1 0.6 2.1 
Pawtucket 12.3 13.2 14.3 
Providence Water Supply Board 60.9 58.4 59.3
Woonsocket 5.6 7.1 7.1 

Total Northern Region 96.3 99.6 109.6 

Reservoir Safe Yield 107.6 107.6 107.6 

Average Over/Under Safe Yield 11.4 8.0 -2.0
Summer Demand Over Safe Yield 
(Summer ratio 1.3 times average)
(Comparisons of summer demand to 
reservoir safe yields are not 
applicable due to storage)

-17.5 -21.8 -34.9

Self Supply
There are several opportunities throughout the Northern Region to withdraw groundwater.  The 
above numbers conservatively estimate the surplus. As a rule of thumb, the domestic self supply 
withdrawals are “consumptive” and estimated at 85/15, meaning that as 100% of a groundwater 
withdrawal is measured, only 15% is consumed (lost) and the remaining 85% is returned back 
into the aquifer. For estimating and policy purposes, as we apply the 85/15 consumption factor to 
areas that propose consumptive uses, the resultant groundwater impact (quantity) is marginal as 
water is correspondingly replenished in the same area the withdrawal took place.  It should also 
be noted that there is groundwater that is not suitable for drinking water but could serve future 
industrial and commercial needs within the Urban Services Boundary.  For example, the 
Supplemental Water Study identifies the potential for a 3 MGD well field in the Roger Williams 
Park area.

The following table summarizes current and projected self supply uses. Self supply estimates 
assumed 65 GPCD.  While the Northern Region is served predominantly by public supply, there 
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are areas that are served entirely by self supply10, such as Foster. Self supply is compared to the 
allowable depletion to assess projected water needs in for the region.  Regionally, the data shows 
that estimated self supply uses generally fall within the allowable depletions. 

Estimated Self Supply Average Day Demand (ADD) 
Compared to Allowable Depletion (SDM), Northern Region 11

Municipality 2005 
Average
Demand
 (MGD) 

2025
Average
Demand
(MGD)

Buildout
Average
Demand
 (MGD)

Barrington 0.1 0.1 0.1
Bristol 0.2 0.2 0.2
Burriville 3.2 4.0 4.9
Central Falls 0.0 0.0 0.0
Coventry 12 0.6 - -

Cranston 0.1 0.1 0.1
Cumberland  0.2 0.2 0.2
East Greenwich 0.3 0.3 0.3
East Providence  0.1 0.1 0.1
Foster 0.3 0.3 1.7
Glocester 0.4 0.8 1.1
Harrisville and Pascoag13 0.6 0.7 1.5
Johnston 0.3 0.3 0.3
Lincoln 0.1 0.1 0.1
North Smithfield  0.1 0.1 0.1
North Providence 0.0 0.0 0.0
Pawtucket 0.1 0.1 0.1
Providence 0.0 0.0 0.0
Scituate 0.6 0.8 1.4
Smithfield 0.3 0.3 0.3
Warren 0.1 0.1 0.1
Warwick 0.1 0.1 0.1
West Warwick 0.0 0.0 0.0
Woonsocket 2.0 2.0 2.0
Total Self Supply Northern Region 10.0 10.8 14.8
Allowable Depletion (SDM) 16.9 16.9 16.9
Surplus 6.9 6.1 2.1

10 Self supply water use estimates were compiled from the Water Use and Availability Studies and are based on 65 
gpcd. 
11 Future comparisons that calculate return flows and/or consumptive uses may increase the allowable depletions. 
12 For the Supplemental Water Study, Coventry 2025 and buildout data is included with the KCWA data 
13 Harrisville and Pascoag rely on groundwater withdrawals and are included in this table to compare with the 
allowable depletions for the region. 
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Southern Region

The Southern Region is primarily served by public supply (70%), although it also has the highest 
percentage of population on private (self) supply. All water supplies come from groundwater or 
direct stream withdrawals. Storage is minimal as it is limited to the amount of surplus water 
stored in aquifers, public water supply tanks and distribution systems, and farm ponds.  When 
there are periods of time with little precipitation, water supply is taken from streamflow as 
intercepted baseflow. In conditions where withdrawals outpace precipitation for extended 
periods of time, the groundwater withdrawals eventually may impact rivers and streams as the 
water supply is withdrawn from deeper groundwater storage. The site-specific impacts are 
functionally limited by the physical configuration and operation of each groundwater well, and 
the hydrologic configuration of the aquifer(s). 

Public and Self Supply
The following three tables present the public supply projections, public supply with the 65 
GPCD goal included and self supply data.14  The fourth table summarizes all demand for the 
region compared to the allowable depletion (SDM) to assess water availability.   

Public Supply Average Day Demand (ADD), Southern Region 

Water Supplier 2005
Average
Demand
(MGD)

2025
Average
Demand
(MGD)

Buildout
Average
Demand
(MGD)

North Kingstown 4.0 4.2 5.1 
Richmond 0.1 0.1 0.2 
QDC (NK) 0.7 2.5 2.5 
Kingston Water District 0.4 0.8 0.9
United Water15 2.8 3.6 4.4 
URI 0.7 0.7 0.7 
Westerly 3.3 4.0 4.4 

Southern Region ADD Total 12.0 15.9 18.0
Increase Over Current 3.9 6.1

The table below provides the same public supply data with the goal of 65 GPCD applied to the 
projected data.  As stated earlier, self supply estimates assumed 65 GPCD, so there is no change 
to that data.  For suppliers whose original projections were based on per capita demands equal to 
or below 65, there is no change in the estimated demands.  Achieving the goal of 65 GPCD 
through the statewide Demand Management Strategy/WSSMP effort will result in an estimated 
reduction of 1 MGD on average and nearly 2 MGD in the summer but deficits of nearly 7 MGD 
on average and 20 MGD in the summer remain.   

14Source: WRB Compilation from Water Use and Availability Studies, Supplemental Water Study, Comprehensive 
Plans

15 Includes Narragansett and South Kingstown (Middlebridge and South Shore).
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Public Supply Average Day Demand (ADD), Southern Region with 65 GPCD Goal 

Water Supplier 2005
Average
Demand
(MGD)

2025  
65 GPCD 
Average
Demand
(MGD)

Buildout
65 GPCD 
Average
Demand
(MGD)

North Kingstown 4.0 3.5 4.2
Richmond 0.1 0.1 0.2
QDC (NK) 0.7 2.5 2.5
Kingston Water District 0.4 0.8 0.9
United Water16 2.8 3.6 4.3
URI 0.7 0.6 0.6
Westerly  3.3 3.7 4.1

Southern Region Total 12.0 14.8 16.7
Increase Over Current 2.9 4.8 

16 Includes Narragansett and South Kingstown (Middlebridge and South Shore).
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Self-Supply Average Day Demand (ADD), Southern Region 

Municipality 2005 
Average
Demand
(MGD)

2025  
Average
Demand
(MGD)

Buildout
Average
Demand
(MGD)

Charlestown 0.5 0.7 1.7
Exeter 0.7 0.7 1.7
Hopkinton 0.8 0.8 1.7
Narragansett 0.1 0.1 0.1
North Kingstown 0.4 0.4 0.4
Richmond  1.0 1.6 3.0
South Kingstown 0.9 1.8 2.4
West Greenwich 0.4 0.5 1.3
Westerly 0.4 0.5 0.5

Southern Region Total 5.3 7.1 12.8
Increase Over Current 1.8 7.5

Southern Region - Assessment of Water Availability
The five year average withdrawals17 in the Southern Region exceed the Resource Protection 
Goal during periods of average demand by an estimated 1.4 MGD and during the summer by an 
estimated 12 MGD.  Deficits are more pronounced in certain areas and there is very little 
“surplus” water available above the Resource Protection Goal (ranging from 0.3-0.7 MGD) in 
those basins that have “surplus” water. Summer demand is more important for analyzing the 
Southern region because the direct stream and groundwater withdrawals impact the basin at the 
time of the withdrawal (with slight adjustments to account for lag due to distance of the 
withdrawal point to the nearest stream). The impacts to the environment in the Southern Region 
are markedly different than the Northern Region because there is no significant storage 
(reservoir) to mitigate the withdrawal impacts to local rivers and streams. A more detailed 
analysis is presented for several subbasins (the “red dot” areas) and for the areas associated with 
the Land Use 2025 Urban Services Boundary in order to evaluate current and future water 
demands and availability.  Additional tables are included in the body of this document for 65 
GPCD, Reference 2 for Drought and Emergency levels and in Reference 3 for a complete range 
of GPCD reduction scenarios. 

The following table shows the allowable depletion compared to total demand by water supplier. 
The summer ratio is derived from the Water Use and Availability Study data. The studies present 
data for the summer months.  The ratio of the July average demand data was compared to the 
annual average demand data and then applied as the ratio for projected summer demand.   

17 WRB Water Use and Availability Studies, USGS 1995-1999 and Supplemental Water Study 2008 
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Total Average Day Demand (ADD) 
Compared to SDM, Southern Region 

Public and Self Supply  
Southern Region 

2005
Average
Demand
(ADD)

2025
Average
Demand
(ADD)

Buildout
Average
Demand
(ADD)

Charlestown self 0.5 0.7 1.7 
Exeter self 0.7 0.7 1.7 
Hopkinton self 0.8 0.8 1.7 
Narragansett self 0.1 0.1 0.1 
North Kingstown self 0.4 0.4 0.4
Richmond self 1.0 1.6 3.0 
South Kingstown self 0.9 1.8 2.4
West Greenwich self 0.4 0.5 1.3
Westerly self 0.4 0.5 0.5 
North Kingstown 4.0 4.2 5.1 
Richmond 0.1 0.1 0.2 
QDC (NK) 0.7 2.5 2.5 
Kingston Water District 0.4 0.8 0.9
United Water18 2.8 3.6 4.4 
URI 0.7 0.7 0.7
Westerly 3.3 4.0 4.4 

Southern Region Total 17.3 23.0 30.8

Allowable Depletion (SDM) 15.3 15.3 15.3

Average Surplus/Deficit -2.0 -7.7 -15.5
Summer Surplus/Deficit 
(Ratio 1.6 times average) -12.3 -21.4 -34.0 

18 Includes Narragansett and South Kingstown (Middlebridge and South Shore).

WRB Draft Strategic Plan 2/10/2012 Page 98



13

Total Average Day Demand (ADD) 
Compared to SDM, Southern Region with 65 GPCD Goal 

Public and Self Supply  
Southern Region 

2005  
Average
Demand
(MGD)

2025  
65 GPCD 
Average
Demand
(MGD)

Buildout
65 GPCD 
Average
Demand
(MGD)

Charlestown self 0.5 0.7 1.7 
Exeter self 0.7 0.7 1.7 
Hopkinton self 0.8 0.8 1.7 
Narragansett self 0.1 0.1 0.1 
North Kingstown self 0.4 0.4 0.4
Richmond self 1.0 1.6 3.0 
South Kingstown self 0.9 1.8 2.4
West Greenwich self 0.4 0.5 1.3
Westerly self 0.4 0.5 0.5 
North Kingstown 4.0 3.5 4.2 
Richmond 0.1 0.1 0.2 
QDC (NK) 0.7 2.5 2.5 
Kingston Water District 0.4 0.8 0.9
United Water 19 2.8 3.6 4.3 
URI 0.7 0.6 0.6
Westerly 3.3 3.7 4.1

Southern Region Total 17.3 21.9 29.6

Allowable Depletion 15.3 15.3 15.3

Average Surplus/Deficit -2.0 -6.6 -14.3

Summer Surplus/Deficit 
(Ratio 1.6 times average) -12.3 -19.8 -32.0 

The following pages analyze the Southern Region withdrawal data in terms of the Urban 
Services Boundary. 

19 Includes Narragansett and South Kingstown (Middlebridge and South Shore)
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Supply and Demand outside the Southern Region Urban Services Boundary20

The table below compares the self-supplied communities to the basin allowable depletions 
(Usquepaug-Queen, Beaver-Pasquiset, Upper Wood, and Lower Wood). Preliminary calculations 
indicate that self supplied areas located predominantly outside of the Urban Services Boundary 
meet the Resource Protection Goal in 2005 and 2025, and may exceed the goal by nearly 3.7
MGD at buildout. However; careful planning and accounting of return flows and consumptive 
uses is likely to reveal that future buildout demands can also be met.  

WRB staff has identified self-supply areas where there is available water (through the local 
analysis of the “allowable depletion”); however, the areas are located upstream of other areas 
that currently do not meet the Resource Protection Goal (this is the case in the Lower Pawcatuck 
basin for the Towns of Richmond, Hopkinton, and Westerly). Our analysis of these areas refines 
our water availability estimates and so that our estimates of water availability may be integrated 
into their local water supply and comprehensive plans and the state guide plans. 

Self-Supplied Average Day Demand (ADD) outside the Urban Services Boundary 
Compared to SDM, Southern Region 

Municipality 2005 
Average
Demand
 (MGD) 

2025  
Average
Demand
(MGD)

Buildout
Average
Demand
(MGD)

Charlestown 0.5 0.7 1.7 
Exeter 0.7 0.7 1.7 
Hopkinton 0.8 0.8 1.7 
Richmond 1.1 1.7 3.2 
Total 3.1 3.9 8.3 
Allowable Depletion (SDM) 4.6 4.6 4.6
Average Self-Supply Surplus/Deficit 1.5 0.7 -3.7

Supplies and Demand within the Urban Services Boundary
“Land Use 2025 identifies an Urban Services Boundary, based upon a detailed land capability 
and suitability analysis that demonstrates the capacity of this area to accommodate future growth. 
The Plan directs the State and communities to concentrate growth inside the Urban Services 
Boundary and within locally designated centers in rural areas, and to pursue significantly 
different land use and development approaches for urban and rural areas.”21  The Urban Services 
Boundary includes the service areas of the major water suppliers.  The table below shows water 
demand for supplies within the Urban Services Boundary. Though all boundaries (watersheds, 
municipalities, water districts) do not align exactly, the Chipuxet, HAP, South Coastal, and 

20 Public supply withdrawals are included for Richmond (0.1 for 2005 and 2025 and 0.2 for buildout). West 
Greenwich withdrawals (0.17 MGD) and South Kingstown withdrawals (0.133) within those basins are a relatively 
small proportion of the Town’s total and are not included.   
21 Land Use 2025: Rhode Island State Land Use Policies and Plan (April 2006), p. vi. 
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Lower Pawcatuck basins support most of the Southern Region’s water demand (83%) and 
nearly all the public supply.

WRB staff analysis reveals that within the Southern Region Urban Services Boundary, current
demand exceeds the Resource Protection Goal by nearly 4 MGD on average and by 12 
MGD in the summer.  The Southern Region Resource Protection Goal and our lack of storage 
drives our need to secure new source(s), at a magnitude that cannot be achieved through 
conservation alone. 

Urban Service Boundary Average Day Demand (ADD) 
Compared to SDM, Southern Region 

Municipality
and/or

Water Supplier 

2005  
Average
Demand
(MGD)

2025  
Average
Demand
(MGD)

Buildout
Average
Demand
(MGD)

Narragansett self 0.1 0.1 0.1
South Kingstown self  0.9 1.8 2.4
Kingston Water District 0.4 0.8 0.9
United Water22 2.8 3.6 4.4 
URI 0.7 0.7 0.7 
North Kingstown self 0.4 0.4 0.4
North Kingstown 4.0 4.2 5.1 
QDC (NK) 0.7 2.5 2.5 
West Greenwich self 0.4 0.5 1.3
Westerly self 0.4 0.5 0.5 
Westerly 3.3 4.0 4.4 
Hopkinton self23 0.4 0.4 0.9 
Charlestown self24 <0.1 <0.1 <0.1 
Total 14.5 19.5 23.5 
Allowable Depletion (SDM) 10.7 10.7 10.7
Average Deficit -3.8 -8.8 -12.8 

Summer Deficit  
(Ratio 1.6 times average) -12.5 -20.5 -26.9 

22 Includes Narragansett and South Kingstown (Middlebridge and South Shore).
23 This table recognizes that a portion of the self supply withdrawals in Hopkinton and Charlestown fall within the 
Urban Services Boundary.  The values are taken from the pertinent Water Use and Availability Study 
24 IBID. 

WRB Draft Strategic Plan 2/10/2012 Page 101



16

Urban Service Boundary Average Day Demand (ADD) 
Compared to SDM, Southern Region with 65 GPCD Goal 

Water Supplier 
and/or

Municipality

2005  
Average
Demand
(MGD)

2025  
65 GPCD 
Average
Demand
(MGD)

Buildout
65 GPCD 
Average
Demand
(MGD)

Narragansett self 0.1 0.1 0.1
South Kingstown self 0.9 1.8 2.4
Kingston Water District 0.4 0.8 0.8
United Water 25 2.8 3.6 3.9
URI 0.7 0.6 0.6
North Kingstown self 0.4 0.4 0.4
North Kingstown 4.0 3.5 4.2
QDC (NK) 0.7 2.5 2.5
West Greenwich self 0.4 0.5 1.3
Westerly self 0.4 0.5 0.5
Westerly 3.3 3.7 4.1
Hopkinton self 0.4 0.4 0.9
Charlestown self <0.1 <0.1 <0.1

Total 14.5 18.5 21.8

Allowable Depletion 10.7 10.7 10.7

Average Surplus/Deficit -3.8 -7.8 -11.1 
Summer Surplus/Deficit 
(Ratio 1.6 times average) -12.5 -18.8 -24.1 

25 Includes Narragansett and South Kingstown (Middlebridge and South Shore).
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Subbasins within the Urban Services Boundary
In the Hunt, Annaquatucket, and Pettaquamscutt (HAP) aquifer, demand exceeds the goal in 
the basin on average by 2 MGD and by 5 MGD in the summer.

Hunt, Annaquatucket, and Pettaquamscut (HAP) Average Day Demand (ADD) 
Compared to SDM, Southern Region 

Municipality
and/or

Water Supplier 

2005  
Average
Demand
 (MGD) 

2025  
Average
Demand
(MGD)

Buildout
Average
Demand
(MGD)

North Kingstown self 0.4 0.4 0.4
North Kingstown 4.0 4.2 5.1 
QDC (NK) 0.7 2.5 2.5 
West Greenwich self 0.4 0.5 1.3
Total 5.5 7.6 9.3 
Allowable Depletion (SDM) 3.5 3.5 3.5
Average Deficit -2.0 -4.1 -5.8 
Summer Deficit 
(Ratio 1.6 times average) -5.3 -8.7 -11.4 

The following table recalculates the 2025 and buildout projections using the demand 
management goal of 65 gallons per capita per day (GPCD).  While there is a difference in 
projected demands of nearly 1 MGD on average and slightly more than 1 MGD in the summer 
for the 2025, deficits remain and increase over time. 

Hunt, Annaquatucket, and Pettaquamscut (HAP) Average Day Demand (ADD) 
Compared to SDM, Southern Region with 65 GPCD 

Municipality
and/or

Water Supplier 

2005  
Average
Demand
(MGD)

2025  
65 GPCD 
Average
Demand
(MGD)

Buildout
65 GPCD 
Average
Demand
(MGD)

North Kingstown self 0.4 0.4 0.4
North Kingstown 4.0 3.5 4.2
QDC (NK) 0.7 2.5 2.5
West Greenwich self 0.4 0.5 1.3

Total 5.5 6.9 8.4

Allowable Depletion 3.5 3.5 3.5

Average Surplus/Deficit -2.0 -3.4 -4.9 

Summer Surplus/Deficit (Ratio 1.6 
times average) -5.3 -7.5 -10.0 
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Chipuxet/South Coastal
In the Chipuxet the estimated allowable depletion is an estimated 1.9 MGD.  When compared to 
average conditions during the Water Use and Availability study years (1995-1999) there is a 
deficit of roughly 2.3 MGD on average and 6.2 MGD in the summer.  In order to review the 
impacts moving forward the allowable depletions are used for the Chipuxet (1.9 MGD) and the 
Southwestern Coastal (1.4 MGD) basins in order to line up the data with the municipal 
boundaries.  The Southwestern Coastal subbasin captures all of the public withdrawals and most 
of the self supply withdrawals for the South Coastal study area.26  Water Use and Availability 
withdrawal data by basin was used to evaluate these relationships.  For 2005, the deficits are an 
estimated 1.7 MGD on average and 4.6 MGD in the summer.  For 2025 those deficits grow 
to nearly 6 MGD on average and 11 MGD in the summer. 

Chipuxet and Southwestern Coastal Study Area Average Day Demand (ADD) 
Compared to SDM, Southern Region 

Water Supplier 

2005
Average
Demand
(MGD)

2025
Average
Demand
(MGD)

Buildout
Average
Demand
(MGD)

Narragansett self 0.1 0.1 0.1
South Kingstown self  0.9 1.8 2.4
Kingston Water District 0.4 0.8 0.9
United Water27 2.8 3.6 4.4 
URI 0.7 0.7 0.7 
Total 5.0 7.0 8.4 
Allowable Depletion (SDM) 3.3 3.3 3.3
Average Deficit -1.7 -3.7 -5.1 

Summer Deficit 
(Ratio 1.6 times average) -4.6 -7.9 -10.2 

The following table applies the goal of 65 GPCD to the projected demands.  There is very little 
difference in the estimated demands since the per capita use inherent in the estimated Average 
day demands was at or below 65 GPCD in most cases.  The only change is an estimated 
reduction of roughly 1MGD at buildout. 

26 The Saugatucket subbasin includes 0.141 MGD self supply withdrawals from the Towns of North Kingstown and 
South Kingstown. The Point Judith subbasin includes 0.089 self supply withdrawals from the Towns of Narragansett 
and South Kingstown (p. 21, South Coastal Water Use and Availability Study)  
27 Includes Narragansett and South Kingstown (Middlebridge and South Shore)
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Chipuxet and Southwestern Coastal Study Area Average Day Demand (ADD) 
Compared to SDM, Southern Region with 65 GPCD Goal 

Water Supplier 2005
Average
Demand
(MGD)

2025  
65 GPCD 
Average
Demand
(MGD)

Buildout
65 GPCD 
Average
Demand
(MGD)

Narragansett self 0.1 0.1 0.1
South Kingstown self  0.9 1.8 2.4
Kingston Water District 0.4 0.8 0.9
United Water28 2.8 3.6 4.3 
URI 0.7 0.6 0.6 
Total 5.0 7.0 8.3 
Allowable Depletion 3.3 3.3 3.3 
Average Surplus/Deficit -1.7 -3.7 -5.0 
Summer Surplus/Deficit (Ratio 1.6 
times average) -4.6 -7.8 -9.9 

Lower Pawcatuck
The five year average withdrawals (1995-1999) exceed the Resource Protection Goal by 1.5 
MGD under average conditions and 3.2 MGD in the summer.  In 2005, demand exceeds the 
goal 1.2 MGD on average and 3.4 MGD in the summer; and at buildout by 2.8 MGD on 
average and 5.9 MGD in the summer (see chart below). 

Because the major withdrawals are situated in the lower part of the basin, this deficit is mitigated 
by small surpluses upstream (in Hopkinton and Charlestown).  However, when Hopkinton and 
portions of Charlestown require additional water in the future, this will impact the ability of this 
subbasin to meet the Resource Protection Goal.

28 Includes Narragansett and South Kingstown (Middlebridge and South Shore).
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Lower Pawcatuck Average Day Demand (ADD) 
Compared to SDM, Southern Region29

Water Supplier 2005
Average
Demand
(MGD)

2025
Average
Demand
(MGD)

Buildout
Average
Demand
(MGD)

Westerly self 0.4 0.5 0.5 
Westerly 3.3 4.0 4.4 
Hopkinton self 0.4 0.4 0.9 
Charlestown self <0.1 <0.1 <0.1 
Total 3.7 4.4 5.3
Allowable Depletion (SDM) 2.5 2.5 2.5
Average Deficit -1.2 -1.9 -2.8 

Summer Deficit  
(Ratio 1.6 times average) -3.4 -4.5 -5.9 

Lower Pawcatuck Average Day Demand (ADD) 
Compared to SDM, Southern Region with 65 GPCD Goal 

Municipality
and/or

Water Supplier 

2005  
65 GPCD 
Average
Demand
(MGD)

2025  
65 GPCD 
Average
Demand
(MGD)

Buildout
65 GPCD 
Average
Demand
(MGD)

Westerly self 0.4 0.5 0.5 
Westerly 3.3 3.7 4.1 
Hopkinton self 0.4 0.4 0.9 
Charlestown self <0.1 <0.1 <0.1 
Total 3.7 4.1 5.0 
Allowable Depletion 2.5 2.5 2.5 
Average Surplus/Deficit -1.2 -1.6 -2.5 
Summer Surplus/Deficit 
(Ratio 1.6 times average) -3.4 -4.1 -5.5 

29 Hopkinton and Charlestown demand for the subbasin was calculated from the proportionate share of withdrawals 
as published in the Water Use and Availability Study for the Pawcatuck basin.  Connecticut data is not included in 
the calculations. 
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Aquidneck Region 

The Aquidneck Region includes the municipalities of Newport, Middletown, Portsmouth, 
Tiverton and Little Compton.  The East Narragansett Bay Water Use and Availability Study 
divides the area into three drainage areas; two of which align with the Aquidneck Region and 
one which is part of the Northern Region (see Reference 1). The Southeastern area consists of 
Tiverton and Little Compton and the East Narragansett Islands area includes Portsmouth 
(including Prudence Island), Middletown and Newport. The City of Newport includes Goat 
Island, Rose Island and Coasters Harbor Island and the service area includes the US Navy on 
Coasters Highway Island. The areas are predominantly flat with thin glacial deposits.  The 
Aquidneck Region’s population relies primarily on public supply (82%)30 mostly from surface 
water supplies (78%)31 with the surface water safe yield of 14.1 MGD.32

Self-supply uses exceed the allowable depletions on a regional basis by 1.1 MGD in 2005, 1.5 
MGD in 2025 and 1.6 MGD at buildout.  The magnitude of the exceeded allowable depletions is 
relatively small, compared to WRB’s previous analysis for the Southern Region. As stated earlier 
if 15% of the self supply is consumptive with the remainder being returned to the basin, then the 
region’s self supply withdrawals are more in line with the allowable depletions.33 The self-supply 
ADD for the Aquidneck Region is described in the table below: 

Self-Supply Average Day Demand (ADD), Aquidneck Region 

Municipality 2005 
Average
Demand
 (MGD) 

2025
Average
Demand
(MGD)

Buildout
Average
Demand
(MGD)

Little Compton  0.3 0.3 0.6 
Middletown 0.3 0.3 0.3 
Newport 0.1 0.1 0.1 
Portsmouth 0.3 0.3 0.3 
Tiverton 0.4 0.8 0.9 

Total Aquidneck Region Self Supply 1.4 1.8 2.2 

Increase over Current  0.4 0.8 

Allowable Depletion (SDM) 0.3 0.3 0.3 

Average Deficit -1.1 -1.5 -1.9 
Summer Deficit  
(1.2 times average) -1.4 -1.8 -2.3 

30 USGS 2005 National Water Use Compilation. 
31 USGS 2005 National Water Use Compilation. 
32 The safe yield total includes 1.9 MGD for Stonebridge Fire District (Stafford Pond) and 12.2 MGD for the 
Newport Water Division. 
33 Solley, W.B, Pierce, R.R., Perlman, H.A., 1998, Estimated water use in the United States in 1995, U.S. Geological 
Survey Circular 1200, 71 p. 
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Projected Public Water Average Day Demand (ADD), Aquidneck Region 

Water Supplier 2005 
Average
Demand
(MGD)

2025
Average
Demand
(MGD)

Buildout
Average
Demand
(MGD)

Newport Water 7.2 8.1 11.1 
Stone Bridge & North Tiverton 0.8 1.9 1.8 

Total Aquidneck Region Public Supply 8.0 9.9 12.9 
Safe Yield 14.1 14.1 14.1 

Surplus 6.1 4.2 1.2 
Summer Surplus/Deficit  
(ratio 1.2 times average) 4.5 2.2 -1.4

Projected Public Water Average Day Demand (ADD), Aquidneck Region  
with 65 GPCD Goal 

Water Supplier 2005
65 GPCD 
Average
Demand
(MGD)

2025  
65 GPCD 
Average
Demand
(MGD)

Buildout
65 GPCD 
Average
Demand
(MGD)

Newport WD 7.2 8.1 10.8
Stone Bridge & NT 0.8 1.9 1.8
Total Aquidneck Region Public Supply 8.0 10.0 12.7
Safe Yield 14.1 14.1 14.1 

Surplus/Deficit 6.1 4.1 1.4 
Summer Surplus/Deficit (Ratio 1.2 
times average) 4.5 2.1 -1.1

Generally, the regional demands are within the safe yields of the water sources for average and 
summer uses through 2025.  There is a minor concern regarding buildout peak demand that may 
be adequately managed through the capacity of the reservoirs. Planning considerations for the 
Aquidneck Region include: 

o Limited options for new source development due to geography and land use. 
o Newport Water District depends on a nine shallow reservoirs, two of which are 

located in very close proximity to the ocean and are relatively susceptible to 
hurricanes and climate change (sea level rise). 

o Stonebridge Fire District and North Tiverton Fire District rely on a surface water 
source (Stafford Pond) and wholesale water imported from Fall River. Stafford Pond 
is “owned” and its use is regulated by the City of Fall River. The agreement limits 
Stonebridge withdrawals to 1.9 MGD and the agreement expires in April 2025. 
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Islands Region 

Several islands in Rhode Island are aggregated into the Islands Region to acknowledge their 
unique characteristics and challenges related to water supply and water resource management. 
WRB contracted with URI for separate studies for Block Island and Jamestown.  Jamestown data 
was subsequently added to the West Bay Narragansett Study and Prudence Island data is 
included in the East Narragansett Bay Water Use and Availability Study.  Patience, Hope and 
Hog Islands are part of the Town of Portsmouth along with Prudence Island.  Estimated data was 
available for Prudence Island and the Prudence Island Utility is classified as a minor supplier.  
The series of tables below summarize demand and availability data for the islands compiled from 
the Water Use and Availability studies and the Supplemental Study. 

Projected Public and Self-Supply Average Day Demand (ADD), Islands Region 

Municipality
and/or

Water Supplier 

2005  
Average
Demand
(MGD)

2025  
Average
Demand
(MGD)

Buildout
Average
Demand
(MGD)

Jamestown Public 0.2 0.3 0.5 
Jamestown Self 0.2 0.2 0.2 
New Shoreham Public 0.1 0.1 0.1 
New Shoreham Self 0.2 0.2 0.2 

Prudence Island Public34 < 0.1 < 0.1 < 0.1 

Subtotal 0.8 0.9 1.1 

Block Island
Total island-wide withdrawals on Block Island for 200035 were estimated at 81.33 million 
gallons (see below).  Self-supply withdrawals are the dominant source of withdrawals accounting 
for 79% of total estimated withdrawals during 2000. 

Summary of Estimated Withdrawals (in million gallons) 

Withdrawals (in million gallons) Q1 Q2 Q3 Q4 Total 
Public-Supply (BIWC) withdrawals 2.1 4.3 8.0 2.8 17.2 
Estimated self-supply withdrawals 6.4 15.0 32.7 10.0 64.2 
Total Withdrawals 8.5 19.3 40.6 12.9 81.3 
Total Withdrawals (MGD) 0.1 0.2 0.4 0.1 0.2 

34 Prudence Island water data includes only the public supply as published in the East Narragansett Bay Water Use 
and Availability Study.  The self supply data was not available separately at the time of this study.  The data is also 
included in data for Portsmouth. 
35 The study is based on year 2000 data due to data availability issues. 
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For both the Block Island and Jamestown studies, withdrawals were evaluated in relation to 
recharge. According to the Block Island study: 

Ground-water recharge on Block Island is estimated at 2.6 to 3.6 billion gallons per year.  
Current withdrawals represent only 2 to 3% of this total.  Because much of the ground water 
withdrawn is returned to the flow system through septic systems, the net withdrawal is 
approximately 1% of the total recharge volume.  This suggests that additional ground-water 
withdrawals are possible.  The magnitude of possible withdrawals, however, is dependent on 
well placement and pumping rate.

Regarding water use trends: 

A comparison of Block Island Water Company (BIWC) withdrawals and self-supply domestic 
withdrawals during 1990 and 2000 show that although BIWC withdrawals have remained 
relatively constant, self-supply domestic withdrawals increased by approximately 8 million 
gallons.  BIWC withdrawals remained constant despite a larger customer base in 2000 because 
per household use rates declined from 266 gallons/household/day in 1990 to 165 
gallons/household/day in 2000.  The increase in self-supply domestic withdrawals reflects an 
increase in the number of self-supplied residential units on the island. 

Jamestown
The Town of Jamestown is situated on Conanicut Island, a 9 mi

2
bedrock island located at the mouth 

of the Narragansett Bay. Regarding water availability the study provides the following summary: 
Average annual precipitation on 9 mi

2
Jamestown is 43.4 inches resulting in total precipitation of 

6.79 billion gallons per year or 18.59 MGD. Of that total 45% is lost to evapotranspiration, 40% to 
surface runoff and 15% infiltrates as groundwater recharge. This results in recharge to groundwater 
of 1.02 billion gallons per year. Current withdrawals represent 15% of this total. Because much of 
the ground water withdrawn is returned to the flow system through septic systems, the net 
withdrawal is approximately 8% of the total recharge volume. This suggests that additional ground-
water withdrawals are possible. The magnitude of possible withdrawals, however, is dependent on 
well placement and pumping rate due to the potential for salt water intrusion in this island setting 
and the potential adverse impact of septic system return flow on water quality.

In relation to water supply issues, the study states: 

Water-use is a significant concern in Jamestown, particularly following a water-supply crisis in June 
1995. A significant change in precipitation patterns and record drought conditions in the summer 
months led to low levels in the reservoir. As a result Jamestown has had to purchase water from 
North Kingstown in order to meet the demands of its customers (Goslee, 2004). These low water 
levels are an annual concern for the town. 

The northern end of Jamestown relies on private wells that tap the freshwater lens, while the 
southern part of the island is served predominantly by the public supply system with only a 
limited number of private wells (Veeger, 2005). Total water use for Jamestown is estimated at 
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152.17 million gallons per year, or 0.42 million gallons per day (MGD). Public-supply is the 
dominant type of supply accounting for 79.79 million gallons per year (MGD) or 52% of total 
withdrawals.

Jamestown Summary of Estimated 2001 Withdrawals (MGD) 

Withdrawals (in million gallons) Q1 Q2 Q3 Q4   Total 
Public-Supply (JWC)  17.5 20.7 23.8 17.8 79.8 
Estimated self-supply  18.6 18.5 18.0 17.3 72.4 

Total Withdrawals 36.0 39.2 41.8 35.1 152.2 
Total Withdrawals (MGD) 0.4 0.4 0.5 0.4 0.4 
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REFERENCE 2:  Drought and Emergency Supply

The Statewide Supplemental Water Supply Feasibility Assessment, 2008 uses two emergency levels 
of service based on hardships that customers might be expected to endure for a short term (3-6 
months) emergency or a longer term (1-2 years) emergency.  The following tables evaluate these two 
reduced levels of service to offer the final and most aggressive data that is available regarding 
demand projections.  The levels are defined and charts follow that show current demand and LOS C 
and D at 2025 and buildout by region.  The demands are then compared to safe yield in the Northern 
Region and allowable depletions (SDM) in the Southern region. 

Short Term Emergency Supply Reductions
Level of Service C – LOS C imposes a minimum hardship level to the water supplier’s customers 
over a duration period of approximately one to two years.  It is assumed a reduction in per capita 
water usage to approximately 45 gallons used per capita per day (GPCD) would meet this definition.  
In addition to residential water use reductions, commercial, industrial and government usage would 
assume a water use reduction of approximately 20 percent.  An “aggressive” water usage 
restriction is required to achieve this reduction (Supplemental Study, p. 8). 

Short Term Emergency Supply Reductions
Level of Service D – LOS D is defined as that quantity of service at which the water supplier’s 
customers would reach their hardship threshold limit after approximately three to six months.  It is 
assumed a reduction in per capita water usage to approximately 30 GPCD would meet this definition.  
The industrial, commercial and government restrictions remain the same as in LOS C at 20 percent 
reduction.  LOS D is assumed to be the minimal LOS that is required to maintain public health and 
safety.  This level represents a catastrophic event and only essential water service would be 
provided for a short-term duration (Supplemental Study, p. 8). 

Northern Region Scenario: Public Average Day Demand (ADD) Compared to Safe Yield 

Water Supplier 2005
(MGD)

2025
LOSC
(MGD)

Buildout
LOS C 
(MGD)

2025
LOS D 
(MGD)

Buildout
LOS D 
(MGD)

Bristol County Water Authority (BCWA) 3.7 3.64 4.9 2.81 3.85 
Cumberland Water District 2.7 2.32 2.96 1.96 2.5 
Harrisville & Pascoag40 [0.6] [0.4] [0.96] [0.31] [0.71] 
Kent County Water Authority (KCWA) 11.0 7.78 11.29 6.79 10.05 
North Smithfield 0.1 0.4 1.36 0.34 0.91 
Pawtucket 12.3 8.39 8.98 6.62 7.21 
Providence Water Supply Board 60.9 32.47 32.47 32.47 32.47 
Woonsocket 5.6 5.84 6.14 5.02 5.3 
Total Northern Region 96.3 60.8 68.1 56.0 62.3 
Reservoir Safe Yield 107.6 107.6 107.6 107.6 107.6 
Average Over/Under Safe Yield 11.4 46.8 39.5 51.6 45.3 
Summer Demand Over Safe Yield 
(Summer ratio 1.3 times average) -17.5 28.5 19.1 34.8 26.6 

40Harrisville and Pascoag are included as public suppliers but not counted in the total as their demand does not 
impact the overall safe yield of the region. 
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Source: Supplemental Water Supply Study, August 2008 and Water Use and Availability Studies. 

Southern Region Scenario: Public and Self Supply Average Day Demand (ADD) Compared 
to the Resource Protection Goal (SDM) 

Public and Self Supply 
Southern Region 

2005
Average
(MGD)

2025
LOS C
(MGD)

Buildout
LOS C 
(MGD)

2025
LOS D 
(MGD)

Buildout
LOS D 
(MGD)

Charlestown self 0.5 0.5 0.5 0.5 0.5 
Exeter self 0.7 0.5 0.5 0.5 0.5 
Hopkinton self 0.8 0.6 0.6 0.6 0.6 
Narragansett self 0.1 0.1 0.1 0.1 0.1 
North Kingstown self 0.4 0.3 0.3 0.3 0.3 
Richmond self 1.0 1.1 1.1 1.1 1.1 
South Kingstown self 0.9 1.2 1.2 1.2 1.2 
West Greenwich self 0.4 0.3 0.3 0.3 0.3 

Westerly self 0.4 0.3 0.3 0.3 0.3 
North Kingstown 4.0 3.7 4.0 3.2 3.4 
Richmond 0.1 0.1 0.1 0.1 0.1 
QDC (NK) 0.7 2.0 2.0 2.0 2.0 
Kingston Water District 0.4 0.7 0.7 0.6 0.6 
United Water41 2.8 2.4 3.2 2.1 2.7 
URI 0.7 0.23 0.2 0.2 0.2 
Westerly  3.3 2.47 3.01 1.95 2.43 

Southern Region Total 17.3 16.6 18.1 15.0 16.4 
Allowable Depletion 15.3 15.3 15.3 15.3 15.3 
Average Surplus/Deficit -2.0 -1.3 -2.8 0.3 -1.1 

Summer Surplus/Deficit (Ratio 1.6 
times average) -12.3 -11.2 -13.7 -8.7 -10.9 

41 Includes Narragansett and South Kingstown (Middlebridge and South Shore).
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REFEFENCE 4: Calculations and Methodology for Current and Projected Demand Data 

Estimate of Residential, Commercial, Government and Industrial Usages and Need 
Total water consumed and produced, including all four groups (residential, commercial, 
industrial, and government) of retail and wholesale customers were estimated for each water 
supplier.  Current conditions were normalized to the year 2005, while future conditions were 
projected to the year 2025.  The data used for these calculations was compiled using numerous 
data worksheets contained in each water supplier’s Water Supply System Management Plan 
(WSSMP).  Since each water supplier’s WSSMPs were completed in various years, the most 
current data presented was extrapolated to reflect the year 2005.  This was computed using linear 
relationships between a water supplier’s current values versus project values.  See Equation 1 
below.

Equation 1 – 2005 Extrapolation Calculation 

cvcy
cypy
cvpv 2005*

where:
pv =  projected value: projected values of service area population, district water use, and water 

use by land category obtained from various data worksheets within each water supplier’s 
WSSMP.

py =  projected year:  projected year corresponding to the projected value obtained from water 
supplier’s WSSMP. 

cv =   current value: current values of service area population, district water use, and water use 
by land category, obtained from various data worksheets with each water supplier’s 
WSSMP at the time of publication.   

cy =  current year: year in which the most current actual values were recorded within each 
water supplier’s WSSMP.  Years will vary depending of publication dates. 

In the event that a water supplier’s WSSMP had already projected demand or water usage values 
for 2005, those projections were used and the normalization calculation was not performed.   

Projected water demands, production rates and population served for the year 2025 were 
calculated using a similar method as the 2005 normalization calculation.  All water supplier’s 
WSSMP’s presented projected water demands, population served, and usage by category for 
various years depending on the date of publication.  If projections were made for the year 2025, 
then values were taken directly from data sheets.  If the values represented a different projected 
year, then these values were normalized to 2025 using equation 2 below: 

Equation 2 – 2025 Projection Extrapolation 
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pvpy
cypy
cvpv 2025*

All available data for service area population, district water use, and water use by land category 
for each water supplier was compiled and adjusted to reflect the current year of 2005 and the 
projected year of 2025 in order to achieve consistency within the report.  The data was utilized to 
calculate emergency water demands for each water supplier. 
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REFERENCE 5 

Buildout Assumptions 
1) Data provided in the Supplemental Water Supply Study were used for all municipalities in that study, served in 

whole, or in part by public suppliers.   

2) For Self Supply, 2005 ADD was obtained from the Water Use and Availability Studies. 

3) Communities that were mostly served by public suppliers, had a small population that was self supply, and/or 
were close to being built out according to their comprehensive plans: the 2005 self supply MGD was carried 
through to 2025 and buildout.   

Barrington Newport 
Bristol North Kingstown 
Central Falls North Providence 
Cranston North Smithfield 
Cumberland Pawtucket 
East Greenwich Portsmouth 
East Providence Providence 
Jamestown Smithfield 
Johnston Warren 
Lincoln Warwick 
Middletown West Warwick 
Narragansett Woonsocket 
New Shoreham  

4) Statewide Planning Program’s (SPP) population projections for 2025 were used for self supply communities to 
calculate water usage.  It is assumed that these communities are dominated by residential uses and commercial 
and industrial uses would have minimal impact. 

Little Compton Foster 
Glocester Charlestown 
Scituate Hopkinton 
Exeter

5) Municipalities that were served by a public supplier but also had a portion self-served, if the supplier only 
serviced that town, the 2025 ADD for the supplier, as calculated in the Supplemental Study, was subtracted 
from calculated water usage based on SPP projections.  The difference was assumed to be self supply ADD. 

Tiverton

If the water usage based on SPP projections was less than the ADD provided in the Water Use and Availability 
Studies, then the proportional growth of the public supplier was applied to the self supply in that municipality. 

South Kingstown Richmond 

Westerly  

Coventry is completely within the KCWA franchise area, therefore, Coventry 2025 and buildout data is included 
with KCWA, as calculated in the Supplemental Water Supply Study. 
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REFERENCE 6  

Bibliography

References to the Water Use and Availability Reports includes: 

Report - Water Use and Availability, Block Island, Rhode Island, 2000 (PDF) 

Barlow, L. K., 2003, Estimated water use and availability in the Lower 
Blackstone River Basin, northern Rhode Island and South-Central 
Massachusetts, 1995-99: Water Resources Investigations Report 03-4190, 75 p. 
http://pubs.usgs.gov/wri/wri034190/pdf/wrir034190.pdf

Wild, E. C., and Nimiroski, M. T., 2004, Estimated water use and 
availability in the Pawcatuck Basin, southern Rhode Island and 
southeastern Connecticut, 1995-99: U. S. Geological Survey Scientific 
Investigations Report 2004-5020, 72 p. 
http://pubs.usgs.gov/sir/2004/5020/

Wild, E. C., and Nimiroski, M. T., 2005, Estimated water use and 
availability in the South Coastal Drainage Basin, Southern Rhode Island, 1995-99: U.S. Geological Survey 
Scientific Investigations Report 2004-5288, 46 p. 
http://pubs.usgs.gov/sir/2004/5288/

Nimisroski, M. T., and Wild, E. C., 2005, Water use and availability in 
the Woonasquatucket and Moshassuck River Basins, north-central Rhode Island: U.S. Geological Survey Scientific 
Investigations Report 
2005-5031, 44 p. 
http://pubs.usgs.gov/sir/2005/5031/

Wild, E. C., and Nimisoski, m. t., 2007,Estimated water use and 
availability in the Pawtuxet and Quinebaug River Basins, Rhode Island, 1995-99, U. S. Geological Survey Scientific 
Investigations Report 2006-5154, 68 P. 
http://pubs.usgs.gov/sir/2006/5154/

Nimiroski, M.T., and Wild, E. C., 2006, Water use and availability in 
the West Narragansett Bay area, coastal Rhode Island, 1995-99:  
Scientific Investigations Report, 2005-5256, 54p. 
http://pubs.usgs.gov/sir/2005/5256/pdf/SIR_2005-5256_web.pdf

Wild, E. C., 2007, Water use and availability in the East Narragansett Bay area, coastal Rhode Island, 1995-99:  
Scientific Investigations Report, 2007-5168, 51p. 
http://pubs.usgs.gov/sir/2007/5168/pdf/sir2007-5168.pdf

Veeger, A.I., O’Brien, S. and Ware, K.E., Water Use and Availability, Jamestown, Rhode Island, 2001 
Department of Geosciences University of Rhode Island, RIGS Report 05-01, 2005 

The Supplemental Water Study refers to: 

Rhode Island Water Resources Board Statewide Supplemental Water Supply Feasibility Assessment, Maguire 
Group, Inc., August 2008. 
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Appendix E:         

Water Resources Board and Board 
Corporate Bylaws
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Appendix F:         

1915 Public Law Chapter 1278 for  
Providence Water Supply Board
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Appendix G:         

Northern Region Supply - 
Long Range Options 
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Pawtucket Water Supply to BCWA - Option 1A Map Legend
Proposed Transmission Line
East Providence Pump Station

Water Supply Districts
Pawtucket Water Supply

East Providence Water District

Bristol County Water Authority

Other Features
Major Roads

Open Water

Reservoirs

RI Town
Massachusetts

The information depicted on this map is suitable for 
planning purposes only.  It is not adequate for legal 
boundary definition or regulatory interpretation,has not 
be verified by a RI Registered Professional Land Surveyor 
and is not intended to be used in place of a survey.

H://WaterResourceBoard/Ken/PawtucketBarrington5.mxd

C. Delage Baza 11/10/11

0 0.7 1.40.35 Miles 2008
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Preliminary Estimate – Pawtucket Water Supply to BCWA Connection
    
Summary - Installation of approximately 6.9 miles of 24 inch diameter cast iron pipe at an 
estimated cost of $16,400,000.  Line would begin on Prospect Street in Pawtucket and generally 
follow Pawtucket Avenue (Route114) alignment passing in close proximity to East Providence 
high and low service finished water storage tanks then terminating at existing East Bay pipeline 
pump station on Veterans Memorial Parkway.   

Assumptions: 

Pipe sized to deliver approximately 5MGD to BCWA and 5MGD to East Providence 
via gravity flow (HGL of 331 feet in Pawtucket to HGL 215 feet in East Providence) 

  

Solve for pipe diameter:    
                                               Q= 10MGD=15.472 ft3/s              
    Vavg =7 ft/s      
       

R2=Q/V(3.14)        
            = (15.472ft3/s)/(7ft/s)(3.14)     
                        =.70ft2        

R =.84ft (12in/ft)=10.04 in     
 D = 2R=2(10.04) = 20.08 in     
         

Minimum pipe diameter approximately 20in; however, hydraulic analysis will require 
larger diameter, say 24 in   

Transmission:          
     Diameter of pipe = 24in     

                Length of pipe = 36,400ft      
                           Project work (complete) - $450/ft    
     Cost = 36,400ft x 450/ft = $16,380,000   
  

           
  Total = $16,380,000  

                                                                           

*Using unit costs of $450 - $480 per foot for recently completed projects and factoring in work 
in urban area most likely requiring extensive utility relocation, the cost of $450/ft initially used 
by BCWA Director Pasquale Delise was considered reasonable.  

WRB Draft Strategic Plan 2/10/2012 Page 187



WARWICK

CRANSTON

PROVIDENCE

CUMBERLAND

EAST 
PROVIDENCE

PAWTUCKET

LINCOLN

BRISTOL

WARREN

BARRINGTON

NORTH 
PROVIDENCE

CENTRAL 
FALLS

Anawan

Shad Factory

Swansea

Kickemuit

Shad Factory Pond to BCWA - Option 1B Map Legend
Proposed Transmission Line
Child Street Treatment Plant

Water Supply Districts
Pawtucket Water Supply

East Providence Water District

Bristol County Water Authority

Other Features
Major Roads
Open Water

Reservoirs

RI Town

Massachusetts

The information depicted on this map is suitable for 
planning purposes only.  It is not adequate for legal 
boundary definition or regulatory interpretation,has not 
be verified by a RI Registered Professional Land Surveyor 
and is not intended to be used in place of a survey.

H://WaterResourceBoard/Ken/PawtucketBarrington5.mxd

C. Delage Baza 11/09/11

0 0.7 1.40.35 Miles 2008

WRB Draft Strategic Plan 2/10/2012 Page 188



Preliminary Estimate – New Shad Factory Water Transmission Pipeline 
    
Summary - Installation of approximately 7 miles of ductile iron (DI) diameter pipe at an 
estimated cost of $7,800,000.  The proposed line would begin at the location of the new Shad 
factory pump station and travel along Rehoboth and Swansea, MA roads until reaching the 
Kickimuit Reservoir at the site of BCWA’s Child Street treatment facility. Additionally 
construction of new Shad Factory pump station at an estimated cost of $200,000 and treatment 
facility upgrades totaling approximately $2,000,000 or construction of a new treatment facility at 
approximately $12,000,000 are required to be implemented in order to transport and ultimately 
treat Shad Factory raw water. Lastly dam/impoundment improvements of approximately 
$700,000, potential dredging of the Kickimuit Reservoir totaling $10,800,000 and watershed 
protection/acquisition at an estimated cost of $1,500.000 will need to be considered to protect 
both quality and quantity of water into the future. 

Assumptions: 

BCWA consultant Dewberry has determined that 16” diameter pipe will provide 
anticipated flows either directly to the WTP or the Kickimuit Reservoir  

Shad Transmission: Diameter of pipe = 16in     
                Length of pipe = 37,800ft      
                           Project work (complete) - $205.87/ft*   
     Cost = 38,500ft x $200/ft = $7,782,000  

               New Shad Pump Station = $200,000 
      Subtotal = $7,982,000

WTP:   Recommended improvements–CDM May 2010 = $1,700,000 
                                                            Contingency and Code Compliance = $300,000 
                                                            Subtotal = $2,000,000
                                                            (New 3.5 MGD treatment facility option = $11,550,000)

 Watersheds:  Continued protection/acquisition of strategically  
                                                             located watershed lands = $1,500,000  
                                                             Subtotal = $1,500,000
        

Dams:   Address physical condition of reservoirs, dams, spillways 
                                          and intake structures = $700,000                                             

                                                            Subtotal = $700,000

Kickimuit  Dredging: Implement Weston & Sampson recommendation  
                                                            to improve water quality/quantity  = $10,800,000 
                                                            Subtotal = $10,800,000
                                                             

Total=$22,982,000
                                                            (New WTP option $32,532,000) 

*Per foot and new Shad Pump Station costs derived from most recent construction 
estimates by Dewberry Engineers dated January 25, 2012. 
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Appendix H:         

Southern Region Supply –
Short Range Options

HAP
New Groundwater Development 
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Preliminary Estimate – KCWA to QDC/NK Water: Option 1

Summary - Utilize existing Emergency Interconnections from KCWA to both QDC and North 
Kingstown located at the intersection of Frenchtown and Post Roads to resource protection goals 
stemming from deficits of water in the HAP.  

Assumptions: 

Concept is for Water Resources Board to implement proactive measures to avoid 
emergency potentially created by HAP pumping. 
Total current peak deficit in HAP of 5MGD 
Discuss ongoing operations, rates etc with KCWA, NK and QDC  
Discuss with PUC 
Replace current agreements for use of emergency interconnections with revised 
agreements dictating specified flow over fixed duration for state declared 
emergencies in the HAP   
Coordinate use of supply through USGS Decision Support System (DSS) to 
establish reduced pumping protocol in HAP.  Monitor results of same. 

Present Capacities:             
             KCWA to North Kingstown located on Post Road at Franklin from  

KCWA 20in line to NK 12in line. Limited to 1000GPM (1.44 
MGD) per verbal agreement 

                      
KCWA to QDC located easterly side of Post Road near 
Frenchtown Road from KCWA 20in line to QDC 30in line 
(connection is 12in). Limited to1000GPM (1.44 MGD) per verbal 
agreement.  Transmission main capacity is 2.5 MGD +

Costs:  Upgrade/test KCWA/NK connection - $50,000   
     Upgrade/test KCWA/QDC connection - $50,000 

Contingency 10% = $5,000 
                             Engineering 10% = $5,000 
                                   
                             Total  = $110,000
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Preliminary Estimate– KCWA to QDC/NK Water: Option 2

Summary - Modify existing emergency interconnections from KCWA to both QDC and North 
Kingstown located at the confluence of Frenchtown and Post Road to provide either emergency 
(to address HAP deficits) or supplemental supply to North Kingstown and QDC.  Projected 
available capacity of approximately 7 MGD through implementation of KCWA proposed high 
service upgrade consisting of installation of 20 inch main from upgraded Quaker Lane pumping 
station approximately 9500 feet directly to high service (2MGD) and providing additional 
capacity of 5 MGD to points south 

Assumptions: 
Concept is for Water Resources Board to implement proactive measures to 
avoid emergency potentially created by HAP pumping. 
Total current peak deficit in HAP of 5MGD 
Discuss ongoing operations, rates etc with KCWA, NK and QDC  
Discuss with PUC 
Replace current agreements for use of emergency interconnections with 
revised agreements dictating specified flow over fixed duration 
Coordinate use of supply through USGS Decision Support System (DSS) to 
establish reducing pumping protocol in HAP.  Monitor results of same. 
Increase economic development potential at QDC and North Kingstown Post 
Road corridor. 

Solve for pipe diameter:  
   
                 Q= 7MGD=10.8304 ft3/s  R2= Q/V(3.14)       R=.92ft(12in/ft) = 11.02in 
                 Vavg =7 ft/s        = (10.8304ft3/s)/(7ft/s)(3.14)   Dmin=2R=2(8.4) = 16.8 in 
                                           = .493ft2

Minimum pipe diameter approximately 17in; however, hydraulic analysis will require 
larger diameter, say 20in  

Costs: Pump station upgrade = $500,000 
  Emergency interconnections to permanent = $300,000

Transmission = $3,800,000 
Diameter of pipe = 20in    
Length of pipe = 9,500ft    
Materials and installation (complete) - $400/ft* 
Cost = 9,500ft x 400/ft = $3,800,000                                       
             Subtotal = $4,600,000    

     Contingency 10% = $460,000 
                             Permits, studies, engineering 10% = 460,000 
                              Valves and appurtenances 5% = $205,000 
                              Utility relocation 5% = $205,000 

Total = $ 5,930,000
*Cost per foot derived from most recent conversations with QDC Engineering Staff
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Preliminary Estimate– KCWA to QDC/NK Water: Option 3

Summary - Utilize existing emergency interconnections from KCWA to both QDC and North 
Kingstown located at the confluence of Frenchtown and Post Road to provide either emergency 
(to address HAP deficits) or supplemental supply to North Kingstown and QDC.  The projected 
available capacity is approximately 12 MGD and would be facilitated through implementation of 
a modified KCWA proposal. Work would consist of completing an additional connection to 
PWSB as well as upgrade of Quaker Lane pumping station and installation of 36 inch diameter 
cast Iron or prestressed concrete cylinder pipe approximately 6.2 miles to NK/QDC connections.  
Project would provide water to KCWA high service (2mgd) and additional capacity of 10 MGD 
to points south. 

Assumptions: 
Concept is for Water Resources Board to implement proactive measures to 
avoid emergency potentially created by HAP pumping. 
Total current peak deficit in HAP of 5MGD 
Discuss ongoing operations, rates etc with KCWA, NK and QDC  
Discuss with PUC 
Replace current agreements for use of emergency interconnections with 
revised agreements dictating specified flow over fixed duration 
Coordinate use of supply through USGS Decision Support System (DSS) to 
establish reducing pumping protocol in HAP.  Monitor results of same. 
Increase economic development potential at QDC and North Kingstown Post 
Road corridor. 

Solve for pipe diameter –  
Q= 12 MGD=18.5664 ft3/s   R2=Q/V(3.14)                R=.92ft (12in/ft) =11.02 in 

                  Vavg =7 ft/s                            = (18.5664ft3/s)/(7ft/s)(3.14)   D=2R=2(11.02) =22.05 in 
    = .8447ft2       

Minimum pipe diameter approximately 24in; Say 36in after hydraulic analysis  

Costs: New Connection = $500,000
Pump station upgrade = $500,000

    Emergency interconnections to permanent = $300,000
            Transmission = $13,094,000

Diameter of pipe = 36in    
Length of pipe = 32,735ft    
Materials and installation (complete) - $400/ft 
Cost = 32,735ft x 400/ft = $13,094,000  

                  Subtotal = $14,394,000     
             Contingency 10% = $1,439,400
                            Permits, studies, engineering 10% = 1,439,400 
                             Valves and appurtenances 5% = $694,700 
                             Utility relocation 5% = $694,700 

Total = $18,662,200
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Preliminary Estimate – Southern Region New  Groundwater Sources Option

Summary – The WRB has identified potential groundwater sources which would serve the 
purpose of dispersing current impacts of withdrawals particularly for areas where uses exceed or 
threaten to exceed the safe yield of a water source (HAP, Chipuxet and Lower Wood basins).  
Hydro-geologic information and various studies were consulted and potential wellfield locations 
identified to address strategic objectives. 

Assumptions:  
  

Based upon earlier USGS work conducted for the Board that identified high yield 
areas and extensive modeling and field work for the Big River Management Area 
well development program, sites would be roughly 200 acres in size to capture 
wellhead and recharge areas.  For the purpose of estimating costs, the wellfield areas 
are assumed to contain 10 (ten) individual wellheads to disperse local environmental 
impacts and produce various volumes.  Sites were selected based upon USGS 
published data, aquifer boundaries, proximity to stressed areas and proximity to 
undeveloped/protected areas to ensure water quality.  

HAP Supplement   
Land Acquisition = 200 acres x 1 million/100acres = $2,000,000 
Wellfield Construction = $3,400,000 

Pipe sized to deliver approximately 3 MGD to North Kingstown  

Solve for pipe diameter:  
                                               Q= 3MGD=4.64 ft3/s      R2=Q/V(3.14)                       
    Vavg =7 ft/s            = (4.64ft3/s)/(7ft/s)(3.14) 
                                                                                              =.21ft2

                        R  =.46ft (12in/ft)=5.51in 
         D = 2R=2(5.51) = 11.03 in 

     

Minimum pipe diameter approximately 11in; however, hydraulic analysis will require               
larger diameter, say 12 in   

Transmission –Wellfield  to North Kingstown 
Diameter of pipe = 12 inch 
Length of pipe = 15,354ft        
Material & installation (complete) - $400/ft      
Preliminary cost = 15,354ft x 400/ft = $6,141,600 
Contingency 10% = $614,160

                  Permits, studies, engineering 10% = $614,160 
                  Valves and appurtenances 5% = $307,080 
                  Utility relocation 5% = $307,080 

Subtotal:Transmission = $ 7,984,080 

Total HAP Supplement  = $13,384,080 
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Chipuxet Supplement
Land Acquisition = 600 acres x 1 million/100acres = $6,000,000 
Wellfield Construction = $3,400,000 

Pipe sized to deliver approximately 5 MGD to Kingston area  
Solve for pipe diameter:  

                                               Q= 5MGD=7.74 ft3/s              
    Vavg =7 ft/s      
       

R2=Q/V(3.14)        
            = (7.74ft3/s)/(7ft/s)(3.14)     
                        =.35ft2        

R =.59ft (12in/ft)=7.12 in     
 D = 2R=2(7.12) = 14.24 in     
         

Minimum pipe diameter approximately 14in; however, hydraulic analysis will require 
larger diameter, say 16 in   

Transmission –Wellfield  to Kingston/South Kingstown 
Diameter of pipe = 16 inch 
Length of pipe = 51,285ft        
Material & installation (complete) - $400/ft      
Preliminary cost = 51,285ft x 400/ft = $20,514,000 
Contingency 10% = $2,051,400

                  Permits, studies, engineering 10% = $2,051,400 
                  Valves and appurtenances 5% = $1,025,700 
                  Utility relocation 5% = $1,025,700 

Subtotal:Transmission = $ 26,668,200 

Total Chipuxet Supplement  = $36,068,820 
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Mink Supplement
Land Acquisition = 600 acres x 1 million/100acres = $6,000,000 
Wellfield Construction = $3,400,000 

Pipe sized to deliver approximately 2 MGD to South Kingstown/Wakefield area  
Solve for pipe diameter:  

                                               Q= 2MGD=3.09 ft3/s              
    Vavg =7 ft/s      
       

R2=Q/V(3.14)        
            = (3.09ft3/s)/(7ft/s)(3.14)     
                        =.14ft2        

R =.38ft (12in/ft)=4.5 in     
 D = 2R=2(4.5) = 9 in      
        

Minimum pipe diameter approximately 9in; however, hydraulic analysis will require 
larger diameter, say 10 in   

Transmission –Wellfield  to South Kingstown/Wakefield 
Diameter of pipe = 10 inch 
Length of pipe = 32,170ft        
Material & installation (complete) - $325/ft      
Preliminary cost = 32,170ft x 325/ft = $10,455,250 
Contingency 10% = $1,045,525

                  Permits, studies, engineering 10% = $1,045,525 
                  Valves and appurtenances 5% = $522,760 
                  Utility relocation 5% = $522,760 

Subtotal:Transmission = $ 13,591,820 

Total Mink Supplement  = $22,991,820 
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Lower Pawcatuck Supplement
Land Acquisition = 800 acres x 1 million/100acres = $8,000,000 
Wellfield Construction = $3,400,000 

Pipe sized to deliver approximately 10MGD to Westerly  
  

Solve for pipe diameter:    
                                               Q= 10MGD=15.472 ft3/s        R2=Q/V(3.14)              
    Vavg =7 ft/s                                 = (15.472ft3/s)/(7ft/s)(3.14) 
           =.70ft2  

                                                R =.84ft (12in/ft)=10.04 in 
     D = 2R=2(10.04) = 20.08 in 
         
    

     Minimum pipe diameter approximately 20in; however, hydraulic analysis will require        
      larger diameter, say 24 in

Transmission –Wellfield  to Westerly 
Diameter of pipe = 24 inch 
Length of pipe = 61,850ft        
Material & installation (complete) - $475/ft      
Preliminary cost = 61,850ft x 475/ft = $29,378,750 
Contingency 10% = $2,937,875

                  Permits, studies, engineering 10% = $2,937,875 
                  Valves and appurtenances 5% = $1,468,937 
                  Utility relocation 5% = $1,468,937 

Subtotal:Transmission = $38,192,374 

Total Lower Pawcatuck Supplement  = $49,592,374 
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Rt.138 Corridor Supplement
Land Acquisition = 800 acres x 1 million/100acres = $8,000,000 
Wellfield Construction = $3,400,000 

Pipe sized to deliver approximately 10MGD to Westerly  
        

      Solve for pipe diameter:    
                                                Q= 7MGD=10.83 ft3/s    R2=Q/V(3.14)               
    Vavg =7 ft/s           = (10.83ft3/s)/(7ft/s)(3.14) 
                                                                                            =.49ft2

                       R =.70ft (12in/ft)=8.42 in 
        D = 2R=2(8.42) = 16.85 in 

      Minimum pipe diameter approximately 17in; however, hydraulic analysis will require         
      larger diameter, say 20 in 

Transmission –Wellfield  to Rt. 138 Corridor 
Diameter of pipe = 20 inch 
Length of pipe = 44,330ft        
Material & installation (complete) - $4425/ft      
Preliminary cost = 44,330ft x 425/ft = $18,840,250 
Contingency 10% = $1,884,025

                  Permits, studies, engineering 10% = $1,884,025 
                  Valves and appurtenances 5% = $942,012 
                  Utility relocation 5% = $942,012 
         Subtotal:Transmission = $24,492,324                         
     

Total Rt. 138 Corridor Supplement  = $35,892,324 

Southern Region New  Groundwater Sources Option
                                                            Cost summary 

Wellfield Cost 

HAP Supplement   $13,384,080 
Chipuxet Supplement   $36,068,820 
Mink Supplement   $22,991,820 
Lower Pawcatuck Supplement   $49,592,374 
Rt. 138 Corridor Supplement   $35,892,324 

$157,929,418
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Appendix I:         

Southern Region Water Supply –
Long Range Options 
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Preliminary Estimate – Southern Region New Source Option 1A

Summary – Construction of Big River Reservoir and treatment facility (60MGD capacity 
capable of being scaled to 90, 120 and eventually 180MGD) initially providing 35 MGD average 
flow as a primary supply to South Kingstown and alternate supply to PWSB.  A total deficit of 
34 MGD is projected in the Southern Region of the State and therefore, 60 inch diameter pre-
stressed concrete cylinder pipe would be routed from the completed Big River Treatment Facility 
southward along Route 3 to Route 138, Richmond then easterly along 138 to 110 in Kingston. 
From Route 138/110 intersection connections are possible to URI (16 inch cast iron), United 
Water (24 inch cast iron) and directly to Kingston Water (24 inch cast iron).  Transmission 
northward (potential connection to structure E) can also be accomplished at some point in the 
future  through originally contemplated 96 inch diameter conduit/pipe to provide an alternate 
source for the Providence Water Supply Board. Cost to construct Big River Reservoir 
impoundment and treatment facility in 2011 dollars has been computed as $394,732,000. 

Assumptions:  

Construction of Big River Reservoir and Treatment Facility  
Q=60MGD

Total reservoir and treatment construction = $394,732,000

Pipe sized to deliver approximately 35MGD to Richmond/Kingston area  
Solve for pipe diameter:    

                                               Q= 35MGD=54.15 ft3/s              
              Vavg =7 ft/s      

R2=Q/V(3.14)        
                  = (54.15ft3/s)/(7ft/s)(3.14)     
                         = 2.46ft2        

R =1.57ft (12in/ft)=18.84 in     
 D = 2R=2(18.84) = 37.67 in     

Minimum pipe diameter approximately 40in, use next standard diameter of 48in; 
however, hydraulic analysis will require larger diameter, say final pipe diameter 60in   

Transmission –Big River Treatment Plant to Route 138/110 
Diameter of pipe = 60 inch 
Length of pipe = 113,520ft        
Material & installation (complete) - $740/ft*      
Preliminary cost = 113,520ft x 740/ft = $84,004,800 
Contingency 10% = $8,400,480

                  Permits, studies, engineering 10% = $8,400,480 
                  Valves and appurtenances 5% = $4,200,240 
                  Utility relocation 5% = $4,200,240 

Subtotal:Transmission = $ 109,206,240 
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Transmission -Route 138/Route 110 to URI (Plains Road Wells) 
Diameter of Pipe = 16 inch 
Length of pipe = 3,700ft        
Material & installation (complete) - $250/ft   
Preliminary cost = 3,700ft x 250/ft = $925,000 
Contingency 10% = $92,500
Permits, studies, engineering 10% = $92,500 
Valves and appurtenances 5% = $46,250 
Utility relocation 5% = $46,250 
Subtotal:Transmission = $ 1,202,500 

Transmission -Rt. 138/Rt.110 to United Water (110 E to Tuckertown Road) 
Diameter of Pipe = 24 inch 
Length of pipe = 26,400ft        
Material & installation (complete) - $250/ft    
Preliminary cost = 26,400ft x 250/ft = $6,600,000 

      Contingency 10% = $660,000
                  Permits, studies, engineering 10% = $660,000 
                  Valves and appurtenances 5% = $330,000 
                  Utility relocation 5% = $330,000 

Subtotal:Transmission = $8,580,000 

Transmission -Route 138/Route 110 to Kingston Water 
Diameter of Pipe = 24 inch 
Length of pipe = 1760ft        
Material & installation (complete) - $250/ft    
Preliminary cost = 1760ft x 250/ft = $440,000 

      Contingency 10% = $44,000
                  Permits, studies, engineering 10% = $44,000 
                  Valves and appurtenances 5% = $22,000 
                  Utility relocation 5% = $22,000 

      Subtotal:Transmission = $572,000 

 Total transmission = $119,560,740

Note: Transmission - Big River Treatment Plant to Structure E 
Diameter of pipe = 96 inch (from original reservoir design) 
Length of pipe = 51,480ft        
Material & installation (complete) - $1270/ft    
Preliminary cost = 51,480ft x 1270/ft = $65,379,600 
Contingency 10% = $6,537,960
Permits, studies, engineering 10% = $6,537,960 
Valves and appurtenances 5% = $3,268,980 
Utility relocation 5% = $3,268,980 

                          Total Backup Connection to PWSB= $84,993,480
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Preliminary Estimate –Southern Region New Source Option 1A Alternate

Summary – Construction of Big River Reservoir and treatment facility (5 MGD capable 
of being scaled to greater capacity) initially providing 5 MGD average flow as a 
supplemental supply to Kingston and South Kingstown to alleviate stresses in the 
Chipuxet and Mink Aqufers.  A 16 inch diameter prestressed concrete cylinder pipe 
would be routed from the completed Big River Treatment Facility southward along Route 
3 to Route 138, Richmond then easterly along 138 to 110 in Kingston. From Route 
138/110 intersection connections are possible to URI (6 inch cast iron), United Water (8 
inch cast iron) and directly to Kingston Water (8 inch cast iron).   

Assumptions:  

       Construction of Big River Reservoir and treatment facility  
Q=5MGD

Reservoir construction=  $298,790,000
Treatment construction =   $22,000,000 
                        Total $320,790,000

Pipe sized to deliver approximately 5 MGD to Kingston/South Kingstown 
area
Solve for pipe diameter:  

                                                Q= 5MGD=7.74 ft3/s              
               Vavg =7 ft/s      

 R2=Q/V(3.14)   
= (7.74ft3/s)/(7ft/s)(3.14)      
=.35ft2       

  R =.59ft (12in/ft)=7.12 in    
   D = 2R=2(7.12) = 14.24 in    

Minimum pipe diameter approximately 14in; however, hydraulic analysis will 
require larger diameter, say 16 in   

Transmission –Big River Treatment Plant to Route 138/110 
Diameter of pipe = 16 inch 
Length of pipe = 113,520ft        
Material & installation (complete) - $400/ft      
Preliminary cost = 113,520ft x 400/ft = $45,408,000 
Contingency 10% = $4,540,800

                  Permits, studies, engineering 10% = $4,540,800 
                  Valves and appurtenances 5% = $2,270,400 
                  Utility relocation 10% = $4,540,800 

Subtotal:Transmission = $ 61,300,800 
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Transmission -Route 138/Route 110 to URI (Plains Road Wells) 
Diameter of Pipe = 6 inch 
Length of pipe = 3,700ft        
Material & installation (complete) - $200/ft   
Preliminary cost = 3,700ft x 200/ft = $740,000 
Contingency 10% = $74,000
Permits, studies, engineering 10% = $74,000 
Valves and appurtenances 5% = $37,000 
Utility relocation 5% = $37,000 
Subtotal:Transmission = $962,000 

Transmission -Rt. 138/Rt.110 to United Water (110 E to Tuckertown Road) 
Diameter of Pipe = 8 inch 
Length of pipe = 26,400ft        
Material & installation (complete) - $200/ft    
Preliminary cost = 26,400ft x 200/ft = $5,280,000 

      Contingency 10% = $528,000
                  Permits, studies, engineering 10% = $528,000 
                  Valves and appurtenances 5% = $264,000 
                  Utility relocation 5% = $264,000 

Subtotal:Transmission = $6,864,000 

Transmission -Route 138/Route 110 to Kingston Water 
Diameter of Pipe = 8 inch 
Length of pipe = 1760ft        
Material & installation (complete) - $200/ft    
Preliminary cost = 1760ft x 200/ft = $352,000 

      Contingency 10% = $35,200
                  Permits, studies, engineering 10% = $35,200 
                  Valves and appurtenances 5% = $17,600 
                  Utility relocation 5% = $17,600 

      Subtotal:Transmission = $457,600 

 Total transmission = $69,584,400
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Preliminary Estimate–Southern Region New Source Option 1B

Summary – Construction of Big River Reservoir and treatment facility (60MGD capacity 
capable of being scaled to 90, 120 and eventually 180MGD) initially providing 35 MGD 
average flow as a primary supply to South Kingstown and alternate supply to PWSB.  A 
total deficit of 34 MGD is projected in the Southern Region of the State and therefore, 60 
inch diameter prestressed concrete cylinder pipe would be routed from the completed Big 
River Treatment Facility southward along Route 3 to Route 102 then Route 2 to Route 
138, South Kingstown to Route 110. From Route 138/110 intersection, connections are 
possible to URI (16 inch cast iron), United Water (24 inch cast iron) and directly to 
Kingston Water (24 inch cast iron).  Transmission northward (potential connection to 
structure E) can also be accomplished at some point in the future  through originally 
contemplated 96 inch diameter conduit/pipe to provide an alternate source for the 
Providence Water Supply Board.  Additionally, transmission westward along Route 138 
to Richmond can also be accomplished. 

Assumptions:      

Construction of Big River Reservoir and treatment facility  
Q=60MGD

Total reservoir and treatment construction = $394,732,000

Pipe sized to deliver approximately 35MGD to Richmond/Kingston area  
Solve for pipe diameter:  

                                                Q= 35MGD=54.15 ft3/s              
              Vavg =7 ft/s      

R2=Q/V(3.14)      
     = (54.15ft3/s)/(7ft/s)(3.14)    

    = 2.46ft2      
 R =1.57ft (12in/ft)=18.84 in    
 D = 2R=2(18.84) = 37.67 in     

Minimum pipe diameter approximately 40in, use next standard diameter of 48in; 
however, hydraulic analysis will require larger diameter, say final pipe diameter 60in   

Transmission –Big River Treatment Plant to Rt.138/110 
Diameter of pipe = 60 inch  
Length of pipe = 114,048ft        
Material & installation (complete) - $740/ft      
Preliminary cost = 114,048ft x 740/ft = $84,395,520 
Contingency 10% = $8,439,552
Permits, studies, engineering 10% = $8,439,552 
Valves and appurtenances 5% = $4,219,776 
Utility relocation 5% = $4,219,776 
Subtotal:Transmission = $ 109,714,176  
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Transmission –Rt.138/Rt.110 to URI (Plains Road Wells) 
Diameter of Pipe = 16 inch 
Length of pipe = 3,700ft        
Material & installation (complete) - $250/ft   
Preliminary cost = 3,700ft x 250/ft = $925,000 
Contingency 10% = $92,500
Permits, studies, engineering 10% = $92,500 
Valves and appurtenances 5% = $46,250 
Utility relocation 5% = $46,250 
Subtotal:Transmission = $ 1,202,500                 

Transmission -Rt.138/Rt.110 to United Water (110 E to Tuckertown Road) 
Diameter of Pipe = 24 inch 
Length of pipe = 26,400ft        
Material & installation (complete) - $250/ft    
Preliminary cost = 26,400ft x 250/ft = $6,600,000 
Contingency 10% = $660,000 
Permits, studies, engineering 10% = $660,000 
Valves and appurtenances 5% = $330,000 
Utility relocation 5% = $330,000 
Subtotal:Transmission = $8,580,000 

Transmission –Rt. 138/Route 110 to Kingston Water 
Diameter of Pipe = 24 inch 
Length of pipe = 1760ft        
Material & installation (complete) - $250/ft    
Preliminary cost = 1760ft x 250/ft = $440,000 

      Contingency 10% = $44,000
                  Permits, studies, engineering 10% = $44,000 
                  Valves and appurtenances 5% = $22,000 
                  Utility relocation 5% = $22,000 

      Subtotal:Transmission = $572,000 

 Total Transmission = $120,068,676

Note: Transmission - Big River Treatment Plant to Structure E 
Diameter of pipe = 96 inch (from original reservoir design) 
Length of pipe = 51,480ft        
Material & installation (complete) - $1270/ft    
Preliminary cost = 51,480ft x 1270/ft = $65,379,600 
Contingency 10% = $6,537,960
Permits, studies, engineering 10% = $6,537,960 
Valves and appurtenances 5% = $3,268,980 
Utility relocation 5% = $3,268,980 

                          Total Backup Connection to PWSB= $84,993,480
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Note:  Transmission – Route 138 to Richmond 
Diameter of pipe = 60 inch  
Length of pipe = 40,200ft         
Material & installation (complete) - $740/ft    
Preliminary cost = 40,200ft x 740/ft = $29,748,000 
Contingency 10% = $2,974,800
Permits, studies, engineering 10% = $2,974,800 
Valves and appurtenances 5% = $1,487,400 
Utility relocation 5% = $1,487,400 

Total Future Transmission = $38,672,400

WRB Draft Strategic Plan 2/10/2012 Page 212



Preliminary Estimate–Southern Region New Source Option 1B Alternate

Summary – Construction of Big River Reservoir and treatment facility (5 MGD capable of being 
scaled to greater capacity) initially providing 5 MGD average flow as a supplemental supply to 
Kingston and South Kingstown to alleviate stresses in the Chipuxet and Mink Aqufers.  A 16 
inch diameter prestressed concrete cylinder pipe would be routed from the completed Big River 
Treatment Facility southward along Route 3 to Route 102 then Route 2 to Route 138, South 
Kingstown to Route 110. From Route 138/110 intersection, connections are possible to URI (6 
inch cast iron), United Water (8 inch cast iron) and directly to Kingston Water (8 inch cast iron).

Assumptions:      

Construction of Big River Reservoir and treatment facility  
Q=5MGD

Reservoir construction=  $298,790,000
Treatment construction =   $22,000,000 
                        Total $320,790,000

Pipe sized to deliver approximately 5 MGD to Kingston/South Kingstown area
Solve for pipe diameter:  

                                               Q= 5MGD=7.74 ft3/s              
              Vavg =7 ft/s      

R2=Q/V(3.14)        
                  = (7.74ft3/s)/(7ft/s)(3.14)     
                         =.35ft2        

R =.59ft (12in/ft)=7.12 in     
 D = 2R=2(7.12) = 14.24 in     

Minimum pipe diameter approximately 14in; however, hydraulic analysis will require 
larger diameter, say 16 in   

Transmission –Big River Treatment Plant to Rt.138/110 
Diameter of pipe = 16 inch  
Length of pipe = 114,048ft        
Material & installation (complete) - $400/ft      
Preliminary cost = 114,048ft x 400/ft = $45,619,200 
Contingency 10% = $4,561,920
Permits, studies, engineering 10% = $4,561,920 
Valves and appurtenances 5% = $2,280,000 
Utility relocation 10% = $4,561,920 
Subtotal:Transmission = $61,583,040 
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Transmission -Route 138/Route 110 to URI (Plains Road Wells) 
Diameter of Pipe = 6 inch 
Length of pipe = 3,700ft        
Material & installation (complete) - $200/ft   
Preliminary cost = 3,700ft x 200/ft = $740,000 
Contingency 10% = $74,000
Permits, studies, engineering 10% = $74,000 
Valves and appurtenances 5% = $37,000 
Utility relocation 5% = $37,000 
Subtotal:Transmission = $962,000 

Transmission -Rt. 138/Rt.110 to United Water (110 E to Tuckertown Road) 
Diameter of Pipe = 8 inch 
Length of pipe = 26,400ft        
Material & installation (complete) - $200/ft    
Preliminary cost = 26,400ft x 200/ft = $5,280,000 

      Contingency 10% = $528,000
                  Permits, studies, engineering 10% = $528,000 
                  Valves and appurtenances 5% = $264,000 
                  Utility relocation 5% = $264,000 

Subtotal:Transmission = $6,864,000 

Transmission -Route 138/Route 110 to Kingston Water 
Diameter of Pipe = 8 inch 
Length of pipe = 1760ft        
Material & installation (complete) - $200/ft    
Preliminary cost = 1760ft x 200/ft = $352,000 

      Contingency 10% = $35,200
                  Permits, studies, engineering 10% = $35,200 
                  Valves and appurtenances 5% = $17,600 
                  Utility relocation 5% = $17,600 

      Subtotal:Transmission = $457,600 

 Total Transmission = $69,866,640
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Preliminary Estimate– Southern Region New Source Option 1C

Summary – Construction of Big River Reservoir and treatment facility (60MGD capacity 
capable of being scaled to 90, 120 and eventually 180MGD) initially providing 35 MGD 
average flow as a primary supply to South Kingstown and alternate supply to PWSB.  A 
total deficit of 34 MGD is projected in the Southern Region of the State and therefore, 60 
inch diameter prestressed concrete cylinder pipe would be routed from the completed Big 
River Treatment Facility along Division Road, West Greenwich to Route 2/Route 402 
then southward along Route 1 to Route 138/110. From Route 138/110 intersection, 
connections are possible to URI United Water and directly to Kingston Water. 
Transmission northward (potential connection to structure E) can also be accomplished at 
some point in the future  through originally contemplated 96 inch diameter conduit/pipe 
to provide an alternate source for the Providence Water Supply Board.  Additionally, 
transmission westward along Route 138 to Richmond can also be accomplished. 

Assumptions:      

Construction of Big River Reservoir and treatment facility  
Q=60MGD

Total reservoir and treatment construction = $394,732,000

Pipe sized to deliver approximately 35MGD to Richmond/Kingston area  
Solve for pipe diameter:  

                                               Q= 35MGD=54.15 ft3/s              
              Vavg =7 ft/s      

R2=Q/V(3.14)      
     = (54.15ft3/s)/(7ft/s)(3.14)               

    = 2.46ft2      
 R =1.57ft (12in/ft)=18.84 in    
 D = 2R=2(18.84) = 37.67 in     

Minimum pipe diameter approximately 40in, use next standard diameter of 48in; 
however, hydraulic analysis will require larger diameter, say final pipe diameter 60in  

Transmission –Big River Treatment Plant to Rt.138/110 
Diameter of pipe = 60 inch  
Length of pipe = 132,400ft       
Material & installation (complete) - $740/ft      
Preliminary cost = 132,400ft x 740/ft = $97,976,000 
Contingency 10% = $9,797,600 

                  Permits, studies, engineering 10% = $9,797,600 
                  Valves and appurtenances 5% = $4,898,800 
                  Utility relocation10% = $9,797,600 
       Subtotal Transmission = $132,267,600
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Transmission -Route 138/Route 110 to URI (Plains Road Wells) 
Diameter of Pipe = 16 inch 
Length of pipe = 3,700ft        
Material & installation (complete) - $250/ft   
Preliminary cost = 3,700ft x 250/ft = $925,000 
Contingency 10% = $92,500
Permits, studies, engineering 10% = $92,500 
Valves and appurtenances 5% = $46,250 
Utility relocation 5% = $46,250 
Subtotal:Transmission = $1,202,500 

Transmission -Rt. 138/Rt.110 to United Water (110 E to Tuckertown Road) 
Diameter of Pipe = 24 inch 
Length of pipe = 26,400ft        
Material & installation (complete) - $250/ft    
Preliminary cost = 26,400ft x 250/ft = $6,600,000 

      Contingency 10% = $660,000
                  Permits, studies, engineering 10% = $660,000 
                  Valves and appurtenances 5% = $330,000 
                  Utility relocation 5% = $330,000 

Subtotal:Transmission = $8,580,000 

Transmission -Route 138/Route 110 to Kingston Water 
Diameter of Pipe = 24 inch 
Length of pipe = 1760ft        
Material & installation (complete) - $250/ft    
Preliminary cost = 1760ft x 250/ft = $440,000 

      Contingency 10% = $44,000
                  Permits, studies, engineering 10% = $44,000 
                  Valves and appurtenances 5% = $22,000 
                  Utility relocation 5% = $22,000 

      Subtotal:Transmission = $572,000 

 Total Transmission = $142,622,100
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Note: Transmission - Big River Treatment Plant to Structure E 
Diameter of pipe = 96 inch (from original reservoir design) 
Length of pipe = 51,480ft        
Material & installation (complete) - $1270/ft    
Preliminary cost = 51,480ft x 1270/ft = $65,379,600 
Contingency 10% = $6,537,960
Permits, studies, engineering 10% = $6,537,960 
Valves and appurtenances 5% = $3,268,980 
Utility relocation 5% = $3,268,980 

                          Total Backup Connection to PWSB= $84,993,480

Note:  Transmission – Route 138 to Richmond 
Diameter of pipe = 60 inch  
Length of pipe = 40,200ft         
Material & installation (complete) - $740/ft    
Preliminary cost = 40,200ft x 740/ft = $29,748,000 
Contingency 10% = $2,974,800
Permits, studies, engineering 10% = $2,974,800 
Valves and appurtenances 5% = $1,487,400 
Utility relocation 5% = $1,487,400 

Total Future Transmission = $38,672,400
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Preliminary Estimate–Southern Region New Source Option 1C Alternate

Summary – Construction of Big River Reservoir and treatment facility (5 MGD capable of being 
scaled to greater capacity) initially providing 5 MGD average flow as a supplemental supply to 
Kingston and South Kingstown to alleviate stresses in the Chipuxet and Mink Aqufers.  A 16 
inch diameter prestressed concrete cylinder pipe would be routed from the completed Big River 
Treatment Facility along Division Road, West Greenwich to Route 2/Route 402 then southward 
along Route 1 to Route 138/110. From Route 138/110 intersection, connections are possible to 
URI, United Water and directly to Kingston Water.  

Assumptions:      

Construction of Big River Reservoir and treatment facility  
Q=5MGD

Reservoir construction=  $298,790,000
Treatment construction =   $22,000,000 
                        Total $320,790,000

Pipe sized to deliver approximately 5 MGD to Kingston/South Kingstown area
Solve for pipe diameter:  

                                               Q= 5MGD=7.74 ft3/s              
              Vavg =7 ft/s      

R2=Q/V(3.14)        
                  = (7.74ft3/s)/(7ft/s)(3.14)     
                         =.35ft2        

R =.59ft (12in/ft)=7.12 in     
 D = 2R=2(7.12) = 14.24 in     

Minimum pipe diameter approximately 14in; however, hydraulic analysis will require 
larger diameter, say 16 in   

Transmission –Big River Treatment Plant to Rt.138 
Diameter of pipe = 16 inch  
Length of pipe = 132,400ft       
Material & installation (complete) - $400/ft      
Preliminary cost = 132,400ft x 400/ft = $52,960,000 
Contingency 10% = $5,296,000 

                  Permits, studies, engineering 10% = 5,296,000 
                  Valves and appurtenances 5% = $2,648,000 
                  Utility relocation10% = $5,296,000 
       Subtotal Transmission = $71,496,000
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Transmission -Route 138/Route 110 to URI (Plains Road Wells) 
Diameter of Pipe = 6 inch 
Length of pipe = 3,700ft        
Material & installation (complete) - $200/ft   
Preliminary cost = 3,700ft x 200/ft = $740,000 
Contingency 10% = $74,000
Permits, studies, engineering 10% = $74,000 
Valves and appurtenances 5% = $37,000 
Utility relocation 5% = $37,000 
Subtotal:Transmission = $962,000 

Transmission -Rt. 138/Rt.110 to United Water (110 E to Tuckertown Road) 
Diameter of Pipe = 8 inch 
Length of pipe = 26,400ft        
Material & installation (complete) - $200/ft    
Preliminary cost = 26,400ft x 200/ft = $5,280,000 

      Contingency 10% = $528,000
                  Permits, studies, engineering 10% = $528,000 
                  Valves and appurtenances 5% = $264,000 
                  Utility relocation 5% = $264,000 

Subtotal:Transmission = $6,864,000 

Transmission -Route 138/Route 110 to Kingston Water 
Diameter of Pipe = 8 inch 
Length of pipe = 1760ft        
Material & installation (complete) - $200/ft    
Preliminary cost = 1760ft x 200/ft = $352,000 

      Contingency 10% = $35,200
                  Permits, studies, engineering 10% = $35,200 
                  Valves and appurtenances 5% = $17,600 
                  Utility relocation 5% = $17,600 

      Subtotal:Transmission = $457,600 

 Total Transmission = $79,779,600

BRMA Treatment and Transmission Options Summary 
Plant Size Option 1A  Total 

Reservoir, Treatment 
and Transmission 

Option 1B - Total 
Reservoir, Treatment and 

Transmission 

Option 1C - Total 
Reservoir, Treatment 

and Transmission 

5MGD $390,374,400 $390,656,640 $400,569,600 

30MGD $514,292,740 $514,800,676 $537,354,100 

Note: Costs do not include transmission to Providence Water Structure E. 
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Preliminary Estimate– Southern Region New Source: Option 2A

Summary – Construction of Centralized desalination treatment facility at QDC producing 
35MGD peak flow as a primary supply to South Kingstown and alternate supply to 
PWSB.  In addition to completion of a desalination facility, the project would require 
installation of 60 inch diameter pre-stressed concrete cylinder pipe from QDC along route 
402 both southward along Route 2 to Route 138/Route110 intersection, South 
Kingstown. From route 138/110 connections are possible to URI (16 inch cast iron), 
United Water (24 inch cast iron) and directly to Kingston Water (24 inch cast iron). 
Transmission northward along Route 2 to provide an alternate source for the Providence 
Water Supply Board can also be accomplished at some point in the future via installation 
of originally contemplated 96 inch diameter conduit/pipe connecting to structure E. 
Additionally, transmission westward along Route 138 to Richmond can also be 
accomplished. 

Assumptions: 

Centralized Desalination Facility at QDC 
Q=35 MGD    

Total construction cost = $275,900,000* 
*Florida Department of Environmental Protection Report on Desalination in Florida

Pipe sized to deliver approximately 35MGD to Richmond/Kingston area  
Solve for pipe diameter:    

                                               Q= 35MGD=54.15 ft3/s              
              Vavg =7 ft/s      

R2=Q/V(3.14)      
     = (54.15ft3/s)/(7ft/s)(3.14)    
     = 2.46ft2      
 R =1.57ft (12in/ft)=18.84 in    
 D = 2R=2(18.84) = 37.67 in    

Minimum pipe diameter approximately 40in, use next standard diameter of 48in; 
however, hydraulic analysis will require larger diameter, say final pipe diameter 60in   

Transmission – QDC Desalination Plant to Rt.138/110 
Diameter of pipe = 60 inch  
Length of pipe = 72,960ft        
Material & installation (complete) - $740/ft   
Preliminary cost = 72,960ft x 740/ft = $53,990,400 
Contingency 10% = $5,399,040
Permits, studies, engineering 10% = $5,399,040 
Valves and appurtenances 5% = $2,699,520 
Utility relocation 5% = $2,699,520 
Subtotal:Transmission = $70,187,520 
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Transmission – Rt.138/Rt.110 to URI (Plains Road Wells) 
Diameter of Pipe = 16 inch 
Length of pipe = 3,700ft         
Material & installation (complete) - $250/ft   
Preliminary cost = 3,700ft x 250/ft = $925,000 
Contingency 10% = $92,500
Permits, studies, engineering 10% = $92,500 
Valves and appurtenances 5% = $46,250 
Utility relocation 5% = $46,250 
Subtotal:Transmission = $ 1,202,500 

Transmission – Rt.138/Rt.110 to United Water (110 E to Tuckertown Road) 
Diameter of Pipe = 24 inch 
Length of pipe = 26,400ft        
Material & installation (complete) - $250/ft   
Preliminary cost = 26,400ft x 250/ft = $6,600,000 
Contingency 10% = $660,000
Permits, studies, engineering 10% = $660,000 
Valves and appurtenances 5% = $330,000 
Utility relocation 5% = $330,000 
Subtotal:Transmission = $8,580,000 

Diameter of Pipe = 24 inch 
Length of pipe = 1760ft        
Material & installation (complete) - $250/ft    
Preliminary cost = 1760ft x 250/ft = $440,000 

      Contingency 10% = $44,000
                  Permits, studies, engineering 10% = $44,000 
                  Valves and appurtenances 5% = $22,000 
                  Utility relocation 5% = $22,000 

      Subtotal:Transmission = $572,000 

Total Transmission = $80,542,020

       Note: Transmission-QDC Desalination Plant to PWSB Structure E
Diameter of pipe = 96 inch  
Length of pipe = 37,600ft        
Material & installation (complete) - $1270/ft   
Preliminary cost = 37,600ft x 1270/ft = $47,752,000 
Contingency 10% = $4,775,200
Permits, studies, engineering 10% = $4,775,200 
Valves and appurtenances 5% = $2,387,600 
Utility relocation 5% = $2,387,600     

Total Backup Connection to PWSB= $62,077,600
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Note:  Transmission – Route 138 to Richmond 
Diameter of pipe = 60 inch  
Length of pipe = 40,200ft         
Material & installation (complete) - $740/ft    
Preliminary cost = 40,200ft x 740/ft = $29,748,000 
Contingency 10% = $2,974,800
Permits, studies, engineering 10% = $2,974,800 
Valves and appurtenances 5% = $1,487,400 
Utility relocation 5% = $1,487,400 

Total Future Transmission = $38,672,400
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Preliminary Estimate– Southern Region New Source Option 2B

Summary – Construction of Decentralized desalination treatment facilities at QDC (10MGD), 
Scarborough (8MGD), Matunuck (3.5MGD) and Misquamicut in Westerly (8MGD) producing 
required primary flow for area public water systems.  

Assumptions:   

  QDC Desalination Facility, Q = 10MGD 
  Scarborough Desalination Facility, Q = 8MGD 
  Matunuck Desalination Facility, Q = 3.5MGD 
  Misquamicut Desalination Facility, Q = 8MGD 

Costs:
Facility Q (MGD) Construction 

Cost

Matunuck 3.5 $47,305,000 
Scarborough, Misquamicut 8* $90,322,000 
QDC 10 $104,407,000 

    * 8 MGD for both Scarborough and Misquamicut, 16 MGD total. 
     Data complied from Statewide Supplemental Water  
    Supply Feasibility Assessment: Phase II 
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Preliminary Estimate– Southern Region New Source Options 3A and 3B

Summary – The supply for these options is derived from the implementation of conservation 
measures to achieve 45 GPCD. This is an aggressive conservation goal that must be 
implemented statewide in order for excess water from the Northern Region to be made available 
to the Southern Region (see “Water Supply and Demand Estimating” reference document). 
Option 3A assumes conservation and the use of existing infrastructure.  Option 3B proposes new 
infrastructure and estimates are provided below. The Southern Region would be fed from 
Providence Water Supply Board along Route 2 to Route 138 Exeter. The project would require 
installation of 60 inch diameter pre-stressed concrete cylinder pipe from PWSB structure E to 
Route 138/Route110 intersection, South Kingstown. From Route 138/110 connections are 
possible to URI (16 inch cast iron), United Water (24 inch cast iron) and directly to Kingston 
Water (24 inch cast iron). Additionally, the line may eventually be taken west from the Rt. 
2/Rt.138 intersection to Richmond. 

Assumptions: 

Pipe sized to deliver approximately 35MGD to Richmond/Kingston area  
Solve for pipe diameter:    

                                               Q= 35MGD=54.15 ft3/s              
              Vavg =7 ft/s      

R2=Q/V(3.14)        
                  = (54.15ft3/s)/(7ft/s)(3.14)     
                         = 2.46ft2        

R =1.57ft (12in/ft)=18.84 in     
 D = 2R=2(18.84) = 37.67 in     

Minimum pipe diameter approximately 40in, use next standard diameter of 48in; 
however, hydraulic analysis will require larger diameter, say final pipe diameter 60in   

Transmission –PWSB Structure E to Route 138/Route 110 
Diameter of pipe = 60 inch 
Length of pipe = 107,420ft        
Material & installation (complete) - $740/ft      
Preliminary cost = 107,420ft x 740/ft = $70,722,540 
Contingency 10% = $7,072,254

                  Permits, studies, engineering 10% = $7,072,254 
                  Valves and appurtenances 5% = $3,536,127 
                  Utility relocation 5% = $3,536,127 

Subtotal:Transmission = $91,939,302 
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Transmission -Route 138/Route 110 to URI (Plains Road Wells) 
Diameter of Pipe = 16 inch 
Length of pipe = 3,700ft        
Material & installation (complete) - $250/ft   
Preliminary cost = 3,700ft x 250/ft = $925,000 
Contingency 10% = $92,500
Permits, studies, engineering 10% = $92,500 
Valves and appurtenances 5% = $46,250 
Utility relocation 5% = $46,250 
Subtotal:Transmission = $ 1,202,500 

Transmission -Rt. 138/Rt.110 to United Water (110 E to Tuckertown Road) 
Diameter of Pipe = 24 inch 
Length of pipe = 26,400ft        
Material & installation (complete) - $250/ft    
Preliminary cost = 26,400ft x 250/ft = $6,600,000 

      Contingency 10% = $660,000
                  Permits, studies, engineering 10% = $660,000 
                  Valves and appurtenances 5% = $330,000 
                  Utility relocation 5% = $330,000 

Subtotal:Transmission = $8,580,000 

Diameter of Pipe = 24 inch 
Length of pipe = 1760ft        
Material & installation (complete) - $250/ft    
Preliminary cost = 1760ft x 250/ft = $440,000 

      Contingency 10% = $44,000
                  Permits, studies, engineering 10% = $44,000 
                  Valves and appurtenances 5% = $22,000 
                  Utility relocation 5% = $22,000 

      Subtotal:Transmission = $572,000 

 Total transmission = $102,293,802

Note:  Transmission – Route 138 to Richmond 
Diameter of pipe = 60 inch  
Length of pipe = 40,200ft         
Material & installation (complete) - $740/ft    
Preliminary cost = 40,200ft x 740/ft = $29,748,000 
Contingency 10% = $2,974,800
Permits, studies, engineering 10% = $2,974,800 
Valves and appurtenances 5% = $1,487,400 
Utility relocation 5% = $1,487,400 

Total future transmission = $38,672,400
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Financial Analysis for Southern Region  - Long Range Options

Long Range Option Q
(MGD)

Construction
Cost

Amortized 
construction

Cost

Annual
O & M  Cost 

Cost per 
1000/Gal

Option 1A – Big River 
Reservoir 35 $514,292,740 $41,246,277 $2,970,000 $3.85
Option 2A – QDC Desal 35 $356,442,020 $28.586,650 $21,300,000* $4.34
Option 2B- Decentralized 
Desal 30 $332,356,000 $26,654,951 $23,859,000* 5.36
Option 3 – Demand 
Reduction 35 $102,293,802 $8,203,962 $400,000 $2.45**
Data complied from Statewide supplemental Water Supply Feasibility Assessment: Phase II, QDC Desalination Feasibility Study Report, 
Swansea Desalination Facility Construction data, Florida Department of Environmental Protection Report on Desalination in Florida and Big 
River Water Supply Project Phase II – Design Development Report 1989 

*Annual operating cost assumes power, chemicals and membrane replacement of facility treating 
high salinity raw water.  Treating med or low salinity raw water such as could be done at QDC 
and Westerly results in the reduction of these cost components in turn leading to lower cost/1000 
figures at that capacity.  Total energy costs, a component of annual O &M are expected to rise 
annually over the 20 year amortization period. 

**Includes current PUC approved wholesale rate for water produced by Providence 
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Appendix J:         

1989 EPA Objection Letter for 
Big River Reservoir 

1990 EPA Final Determination for Big 
River Reservoir
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Appendix K:         

South County Groundwater Resources
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Appendix L:         

Stafford Pond Use Agreement for 
Stonebridge Water District
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ID Task Name Duration Start Finish

1 Water Availability Guidance 6 mons Fri 4/6/12 Thu 9/20/12

2 Big River Land Management 

Plan

6 mons Fri 3/8/13 Thu 8/22/13

3 Northern Region Water Supply

Project

12 mons Fri 4/6/12 Thu 3/7/13

4 WSSMP Rewrite 6 mons Fri 9/21/12 Thu 3/7/13

5 Annual Water Reporting 2 mons Fri 5/4/12 Thu 6/28/12

6 Demand Management 

Strategy

6 mons Fri 4/6/12 Thu 9/20/12

7 South County Groundwater 

Acquisition Program

20 mons Fri 3/16/12 Thu 9/26/13

8 Water Resources Board 

Funding Programs

6 mons Fri 9/21/12 Thu 3/7/13

9 Board Development 6 mons Fri 3/8/13 Thu 8/22/13

10 Lawn Maintenance and 

Watering Guidelines

2 mons Fri 6/8/12 Thu 8/2/12

Kathleen Crawley[25%],Kenneth Burke[10%]

Kenneth Burke[20%],Romeo Mendes[

Kenneth Burke[15%],Romeo Mendes[25%]

Kathleen Crawley[25%],Kenneth Burke[25%],Romeo Mendes[10%]

Kenneth Burke[20%],Romeo Mendes[20%],Kathleen Crawley[10%]

Kathleen Crawley[50%],Kenneth Burke[25%]

Kenneth Burke[10%],Romeo Me

Kathleen Crawley[20%],Kenneth Burke[25%],Romeo Mendes[10%]

Kenneth Burke[35%],Kathleen Crawley

Kathleen Crawley[25%],Kenneth Burke[10%]

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar

2012 2013 2014

Task

Split

Milestone

Summary

Project Summary

External Tasks

External Milestone

Inactive Task

Inactive Milestone

Inactive Summary

Manual Task

Duration-only

Manual Summary Rollup

Manual Summary

Start-only

Finish-only

Deadline

Progress
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